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!!i'W!i! 5 t;OT!i® Of doflciifloey of copiMW aii3 siwe in sx9 

no'r w«ll dociBfiontea and tmroo gonttieallY tetsr?«i-ie!! 

disordaw !i«W l»«l id«tfclfi«d •.9# Mtnk®'* :i;i -v: 
wil»on*si d4»««yi« and acsrodamaatitl* «at»3»p@tbic&« 

td.tt%m inforaatloii ia ai-aiiabl* on tlio poasiblo 
rol® ©f trac® in oontriboting to IBU» N®v«rth®** 

1®80# smh infoiraatiwi i« potontialiy ©f 
iiupcjMTtancsi bocan®® I 3 W inorsaf®® ®xc*s» mwftaiity in 
Infanti* 

Abnormal lafola of 8o®f» olthar in mmmaB 

or a daflciancy ara known to affoct f®rfeility wd prodtaoo 
ertbcyi^^inlc dtath# OHaaigiHsital malforwitioii and fioonatal 
di»®®«®® in socparimantal animal® • Hin® it wa» thoufllit 
tliat ^a alaiiant® wiQht al®0 liaw# an affaot cm tha bdiftii 
waight of tlw na® bcwB bai^« Tharafora# atndy of 
ralation®M|> of MW and blood ooncantration of »iM! wd 
copper at tha tls® of birth wa® undarti^a* Tliaaa ratals 
war® ehwiaii ^imarily bocanaa of airidanc® and ©pamilatlon 
In tha madlcal litaratnr# auggaating poasltol® ralatioe- 
ship® of tha*® »nbstai®»a to nmmmtml laarteidity and 
mortality in human or ascparimantal animal® • 

■ sii® hnaam fata® accaaalata® *10% of its copi>ar 
and sine body stora® daring last 12 weak® of g#®tati«» 
•o^ tii® infant bom pramataroly ha® small airtmit® of 
cop^per and sine and way not dawlop hi® body ator'a® in 


a way siwUar to tlwi fata®. 



Mtluti'OppMrp witih 9®iifi®ls4c®iiil a®®# Ssixitli aisd 

ala© with BWt ©f t1^ cMld* 



^ 
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v«riou. dlMUM hM b-en ».U»»d today. v«rlo«« ».-<»rl««i 
h.« roportod th. imrolvwtnt of tt«. ol«<»n« m 
womd hoaUng, protaln oaloria malnutrition, gjwath 
lallum. tlaloB. ana«la. aaxual InfantlUam and latroganl* 
dlanaaaa dw to saolongad tharapy (Sadth at ml. X9«l 
praaad at al.. »«» Uadawood at a., 1977). 

ihara aaa mav alaaiantt In body tlaaua which 
Pl„ « important cola In taaaan growth and dawalopaant. * 
lull tarm infant conwclaing aooa 1.4 a 10** ateaia. contain 

lai K 10^^ rntmuimt. «t0i®»a Zinc *3ad fl»pp«»’ 

mlmmntM far th# functim of mw 
mnmfmm* Mj im& «fO thought that 

alno and ooppar playad only aoma nlnor cola in human «y-t«. 
_ «<ne with Inaulln and coppar with cytochroma aeti- 



.-i.;.- ‘rv,;,:-: "r;----: , 

tinea iw«c 0 rial. It*# mm iM pott^ md 

lad^tfy mm aI«o imowa £mm tmclmt tiiwi# zinc i® without 
doistot aa®i ©i tSm •»®«!iti«l. traw ©laiawat# in thm ilwing 
It i» tmmmat in »s^t mgmm wad finids of 

plant* iMdinal isid orgaiii®Bi* 

Knowittdn^ of idiBi of tine fw tlio 

living orgaiii®» b»g«n iJt t&&9 idaen Rtnllii# « ntndnnt of 
peuitenr* immd it to bo iwwMeaaioy i®** tho growtli of hXm'k 
Hold ^porgilln® algor* SidaooqiMatly* osoieitiolity of 
•in® for liitfhor |il«it» CMMMii lft4> oad a«i*»l® woo 
oscti^lioliod* m tJio third ^odo of prooont mmtmt* tlio 


aotod 4^®eriea«i i«8i«eti#t sowBior oad id' 


iW 24 l 


?ToM «t al.* lf»4# . foeleor «id salmon# ,1®SS and 0*M1* 
iiSfi mmA itedoEwood# ittlJ* 


Tlio topetiw tm Idio otadf of tho offoot of th® 
olowsont on tnsaa® tolologiool pcfONOOo® oawe oifocMt to o<w® 
aoctont* 'tifewmigh iaiootigatiflii of ii®t®l fnno fi!?wr in tho 
192^ Whoa it woo domeiiotrotiiid idiot oino oecldo wopnir® m 


1929? 'wlioii it woo doiiKOiotrotiid that aino OBcldo wopnir® %«iro 
tCKiic to indiiotrial woriiaoMi CSagfors# 19$S)* ISi iws th® 
"-■:deiaal mm of oolaiiiiw (JBine cartoonotol mm firot 
rooordod fey '^osifrno ifeoro of ISSO 9*c* Egglotiiwa 119395# 
ouggootod that sine ^ficioncy leight ©oatribnto tho ^ ; 
clialool naaifostation of iw»!Mm vltaain dofioioaoy ayndrotio 
onOh ao fe^ifearl* i«llift and mm mm diaeovarad t!» 


'V : .. 
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Clirbonie anhydrw# frer. bovirie .,.,...,;-:.:o 


that contain* tine, if* offoredi th« £ir»t mplmutlm ©£ tH* 


action of this tleitMiit and * ii*w fi®M tm iu'Wiatigatlaii*. 

«t ml (1972), idlantified, th® hwuaa ainc dmilcimtsf 
sjn^rmm in wilao«ci«!ia4 itioiit*e*nt boya in Iran md tgfpt* 
It baa tooen d@»ofiatr«t*d that ainc 1® an Intagral conati-* 
tnant of. or cofaetor for. nor* than »«ii*inty natallo^ 
•aay«®» (Riordan. ms). 

Clinical 11®* of ainc baliaij whun aa aaclaat 
«gyptl«B» a»^l03f®d the decide (or ealamiii®) for treataieat 


of hums md wmmdm^ a sciontific basis £ox it* supposedi 


efficacy vas not airaili^le oatil 19Si. whm stndi*® of 
experiinmtal animal* 'and wound haaMag in surgical 
patiants dswemstrated that sine snpplsMwtatioii of tiia 
diet prewoted healMg (itrie* at al, 19m) • f^rasad et al 
(1963). itesqribad tha first syadroiss of sine dsficienGy 
of pediatric inportanea. Hoyanhan Bamar (1973) 
ahowad mare pc&tomd i^ficiency state when treatment 
with sine Induced a cc»i«)l«t# and rapid clinical remission 
In a patiant with acrodematiti* eateropatMc®. 


iftalsted et al (1974)j fotind that serm cowcentra** 
ti« of sine were hi^^r than those of plasma. In blood 
7?*ia permit of aims is present in E.B.c. while plasMi 
mlm represeitts mily i2«2(b£« He demonstrated the ii^iihi** 
tion of foraaticis of nucleic acid by the deficiency of 














Sinn. 



■ ' ‘ C'' ■ 

h«m i<i< 


rmtlnim redimtiuM and lactie# ' 

and 0»9l.f«ai:aldeh7da»3H^li(0a|diat« dati^rdroganaaa* Zt i«, 
aZan in a nopptur nantaining ansfwa Csapar*** 

09 ci«MdiSffiittas® as: tlia «rffelir<Mrapridn) 

Mh»mpi:Sm of sine* utiioh peeS^Xj ixwoX'wm 
actimi tranaport# oeeiir MdnZjr to tlia doodanim at^ praarintaZ 
aiiial.Z ioitaatiao* aong oo aZ (Z$7@} liaa »hmm idia% praata* 
gZandln aopawat tlio sioo Olaaorptiao and ita troiaport 








«Sjr©«» gut is t^« rofe* On th® Otli®jr ^-r; a 

pr»iia§l«idin iahiBitar# vm Bhmm to iaMMt ztms atoior- 
ptimrn Zim i» madaly mmemtod by tim iat®®tia®. Stftiiti 
atial aswaat of ®iii« i® pcmomit im pmwmMti& Mmrmtlm - 


imlmmlme «WL«9i trawiport win© to tli® 

soxtoiol p&Xm of th® froo i^wp it to 3 m 

b&woa to aXbwMrnm mimlXoimmmin hiad th® i»tir«i»iioJ.«r 
aiac «iiO oootroi th® siao •laicwiP’tioii by oem^pmting witt tii® 
tr«fi»p®»t IlgmfiO fear «lne« ihiriag mmma of kIim 1« fl®t* 
» 2 riith«ii» of MtalioiMmia A® iaemttPOf la lit®** mid 
mxmtsm «i.me A® •£f«ctlt»l®* biawA* Eigtiifiomt «HKa*ttt of 
Mims A® fooadl in Uvmr, b(»®,3sMiM3r, ntwol® and tmtlm* 
Hatioatl of Soioiics®® (1974) ha® 

*r®€oorn®iid«d th® follcwriiio iailf- dl«t«ry allowanoo® of ; 
aittof iafaiit»ii $«$ im^ ® 9 ® 1 t© 1® y®ar** 1§ i^l progaaiiit 
womn» 20 m* mx^ ®t ®1 €1975), in tli«lr mtw&f mhmmd 
that the M>or diet®*^ soisro®® of rniao imm foods of 
origift »«h e® fi®h, shell fiah, poultry, egg® md 

dairy prodloot®* 

GoM«ii mt el (1976) md «Ofo®e<|t»iitly Ol®i3«e «t 
®I Ci97f)# reported that sine also play® smi® rol® la idi® > 
immrno nymtmz of body* fh® effecft of eifio m tiMt defemi® 
respoiis® i® «® follow® t (1) oootribtite® to plesna 





iftftitertts® intagrity «id tint fmnctiaAKla,;.- '..d.. ■ ■ 

C2) 11; intiiblt# j^agwiwgftele fimcticii in Mgh ooucaa 
<3) um body atosm ©f sin© ar© «i»oeiat©4 v.„ -.1; ■v/i.-r:., 
of T. call <Bals©l, lfT7), 

SoioraoB* (imi« raponsadi that plaana laiml m 
*io© fall in patiants %fith inftMtstion* iafi.-v.rft.-ic'.iiij,'; ■■:;x 



i 


vmm sam acldve r.»eha«t»iw grmrtli 

i;;i-fl ccKciitiS!! cf: tfc’U Irr5<':-rt3 af stuclY oroup 'xssr.s 

»«at ©f IMliaa iafiKtii wmm 


.''rrr??:>; C;f; ;r'*,«^ Cll'/K" rcr/r.aTyw -t;?;?; xix..;t 

'■>70rk'22r tc him': t-k£i 3i;*'C vrxtiP cilaica,! 

.?.ign,lfic.®ie9 in Ioo:»?’S xrert mlaclle E'c.st %/ltli s^/n.'rcctti of 
poor graxtlij hyposoagcllsfi, anawwla and g®0|^art3,a« Preetmat 

with aiae wa® follow^ by ilriwiatlc iiicr@a»«» ih ©rijwtli ami 
ssaaml matwratioi!!* 

'. im«tt ©t «1»# il9W in thair mtmmim weirk on 
sin© •tcta* in tKaalth mi 4i,mmm r^ipnrtad that sine 
daiieiaiwy em mem dm t© d©«ni«s«4 ixitii3<Ni« c©ii«iiHptic» 

©f mgtitmelm diatii* l»«bl«« on •ynttintie or oofiiMno 

farawla# raalateiorpticai# incmotod b0% lo»«08 and paroa- 
tnral fiyporaliwntaition# fhm oorly awilf natation* of -imi 
d«£lci«ncy »re aaoroxia# grcwtii ratardation and irn’p&tmd 
t«*t« and olfactory somsiitimi* Cither imtiixmi as:« pica# 
hypogonndium# bohaiFloiirci ibaornmiity# ifi««rologlC4il fonttim® 
lintoaticwnl trewr# nystagma# dytarthria# Jittorlnoa*)# 
night blindno®*# skin clolayod wmmd h«alisg# 

diarrhoea and inpairod coU awdlatod limmity* 

In siis»«qu«nt atody# iat«r w# i'4gett «t ai : 

CiMO)# donciribnd sywptOMtic nine ioficioncy i» « hmm% 
tmd prntora who d ovulopod aavoro ayrwwtrical facial 






— 




4®rwatitis m .,,2 stoath m£mgm* oiagno^i* q£ acxcKScxaftatiitil.# 
notaroppthtc® vf«m «i9c«|.vidMi* C«riid »iiic »iiW!A«rwiiit« indaoM 
® cof!^l«lMi tmulmimim Aathcar ttnit Im lutato# 

I»rha|», a»«oc!iat«d with inpwtad m&mmptitm of siiws c«WBi#d 
th® tims 4«ficieaefy in thaijr |«ti»nt* 

0or4em «t (if8i)« <te»oirib»d nino 
»t@t«s with cystic fibrtMiis, Wmtml ®yiiarowc»i^cii®# 

•ickla c®ll anamin# aophrotic »yiidrcwi« stud »eMiii©piiJts«il«* 
»aiiir •t ml. Ci9»4J# r«p«ct®<i •doiM# hypoprctai** 
nomia and sine dsficlaecy in thj»« prwmatttc® infant* m 
an wiuayal prasantaticai batwaan S mid 3 waaka of aga, tkm 
infant® war® fad laothair* aiil.k# anpplaMantaticai with a 
proprietary forasila wa® don® after first 2«3 week* of Xifa* 
Traatment with oral sine lad to rapid ra®oluti«m of adamot 
with iwrraasa in s#rt» protein • Jtithor imggastad# that 
nine plays an iiaportant rola in «ia synthasis of nnolaie 
aeid and protain# it was po®tnlatad, that dietajcy nine 
dafl€tor»y in tha phasa of rapid postnatal growth 
pr®eipit*t»d cwdeiM and hypoprotainaaiia in these inf ants# 


hggatt C197S»# daacribad toKic of fact* of oral 
ingasttoii of tine as natsaa# wowitiagt latharw, ditalna**, 
diarrhoaa# 'laid blaading 'gastrio arc«ion« mut» rvnal 
failtra and death nay ooowr after intrawanoiyui ower doiapo. 
contact dermatitis to nieas salts s»d nine allergy in 
di abate* on nine insmUsi preparation liawa also been 

.jil ilMi . - , ' ' 
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CttW»r iUi ft ©f tl» 

rasp4rat®ry pi^ieat of *»al3ji» ’’which vm 3«owr Sor niora 
thaa 100 3 f»asr»* Mijrt ftt ml.* Ci§2S), ’mm tti« fl»t worltesr* 
t© hftiro aoticiid that coppor hiui ft bi©ch®®ic«l fraction io 
i!iftw!»ift* Coppftr wftft £o»»^ to fea «aft«ntial# along^'flth iron 
for ftormal. «rythr©pcMil«lft# »lmm that tli» ceppor has beet 
fthowis t© bft a cc®flpOB«nt of m&mmX aa»y»i»« o©c®y importiwtsc® 
is ^taboliftn. lt*ft amtntioiiftl v«li» wa® alfto »tr«»s«« 
by thft woarkftr. . 

tbm daily r®«|uiir«i?»nt of copper vary tofttwaoii 
©.« mgiAo of body twiight for lafant* aaid 0.03 m/^ f®*" 
adults (WHO tftchalcal o«ri«®# trace mlmrmntM i« hwm 
ftutritioii# 1073# p. S32). Lika *iiac# recpireiuftat fti^ 
procft®»iii9 ©f ftwsift Iftid to ft r®di»ctioii in coppar cotoiit* 
Miftt# fifth and 9 r««o leafy mqmtMm are rich in copper 

COIltftPt. 

solttima (1077). raportod that coppar by fcwwipg 

coaplaac with aiai»o acid ift absorbad fcy activa prsKsaas aad 

Bmm ot it 18 iiftftociatftd with iafttallothic»eia# 1» th« 

aucoial cell. copper i» tr«a®ported in tlw blood to 

th® ll¥«r# where cearuloplaftiiiia 8yiithe*i« t«k«« place*. 

■3?he principal route of aaccareticsi of copper Sroii th® body 
it 

is bile wtiera/ift fowd fi«aapla«ed to larotein® and low 
aolecular ■ weight ligaodft. The protein bwmd copper in 
bile ift apparently poorly rehbftorbed# while the rewiiiider 
enter Into an enter© hepatic circulation, Llyer i» a 
Mjor itorapt »itc f<nr copper whereas in plmmii inore ^an 


ii 



§'!57i ill foimd as e«rulopl.asmiti« 'fhm rcirialKlaii, ix 

La Bnd 

■«WR?F TWF .IPS^w »‘^g§*' 'WSIWW*^(t"W(CTW'' ]j[ | |pmijp j^^^g|p pppj g pm y ■'pwP*® wBW*r 

Santa «t aU (19773* raportarfl ttiat 7 ::: ... 
o£ mzyrm diaasitas# is lii#i in BBC of 'tli« foiitus 

;■■.. ■' .;:'v\l* t«^ard» tann* Forty parcaat ®f R8C cappsr 1» in 
labila p<K»i which la In aqpjJLlibrltiffi with plasm copp«r« 

Xn plaama alxiut of tha emp^m: la praaont aa canilo* 
plaamin* Majority of coppar mt bomtS to cairuloplasmiii 
la bowid to aamm albumin, lha albwaln hoitnd csoppar la 
ISblla. Plaom copq;>ar lovala ara higlMir in wcmim thact In 
mm* Buring pragnaBcy* coppar and earulopiaattin lairala 
riaaa. Hnaaaln at al* (19©2) rapartad* that pramatura 
hahiat had dafinltaly low iraloaa of caruioplasmlfi m 
conpatrad to full tarm bablas* Tti«^ found poaltiwa corrala* 
tlcw with birth weight. In emm of naematal infaotiem* 
tha worker obaarwad* significantly high waluttS at first 
and second weak of age* which ratumad to normal at mm 
ia«ith. copper is a component of a number of copper 
raetallc»n«yoes. furthar suggestad that fuaactiem of 
copper ie related to its ability to engage in oKidatiaoi 
reduction ■ ■■■ , reaction. Highest level of copper 

and ceruloplasmin are seen at term which fell to .iionnai 
by d30ut 0 weeks after delivery. 

Masai at al. C19793* noticed that the 


coacoatratlwa of ©owper* unlike tdiat ©£ ainc* aiserw to 
Im -10 higher is ooloetrom than in mature milk. 





Emtt Hi* (If 23) md 

Ci93S)ii slioif#d that <^fp|»«tir »l 9 lit tm affactiva in traatiitg 
th« waMde infants* This work wm hy of 

raports of hypc«m|Mf«nis 4a infants# soma ©f tharo 

rsspondad t© thsrapy Mith eoppar (Stwgawi «t ai# 1056i 
Soh%&«3rt «t al*# tt§$}* 

csrahsA and csnrdaua© (4976)# r®|»rtad that 


psychonotor ratardatioa# hypotonia# pallor and hypopig* 
nmtaticm# prcnninant sealp ipadns in pslpabla pariostaal 
deprasisiopis# hapatosplaaoaagaly# roontganagras^ie chants 
vith ostaoporosis# blnrriag and eupping of Mtap^ysis# 
fractwas# bon® swurrow showing vacnolatad ®rythrold and 
inyaloid ©alls with iron dapooiticiii in vaomlos and 
nawitropania* 

Saim at al* (4973) # r®p©rt®d a case of ooppor 
daficiancy associatad with hypocalosoia# radiological 
Srmtmm» ©f ricisota and hypsrparathyroidism ia simll. £&e dteta 
infant# whosa gsntational ago ww 39 weak® «nd waight 
i#243 m *t Mrth» msvm mppmc was low aicmg ^with foatiiros 
of yit«aln % was giwon to infant whioh indnood - 



m insmilimt® ««inaa calciw mnn m^rtml 

x**raf»* s«r«m (gopiMar msd lavui® 

incr*a««d wlmlfm Jesuit* »tt 3 g®sl»a a Jt«l« of 

coppar fi«£iei®acy 1» th® <MWtiirrfti3€» of this txMii®ist 
Titemiii D r«»ist«nt rick®t»« 

IfPoii m% ala <l.f79)# rapoctad eoppac dofieiency 
in a infant of vary low birtli woigbt* It waa dhmtmtmrl* 
zmd by «9ct®n8iv« horn chan^aa# aairoiM Mustro-fwanla and 
hypcx:npr®aiia* 

Sutton at fid* (1905) f mor« racantly raportadi 
a infant of vary low birtb walght <1®«» ISOO giw) 

who dawlopad sign® of copper daficioficsy bafewacn 8 ; 

10 i'.'.e:53l;a.. It wa« chari[ct@r4«®d by oataoporewia# oadiwia# 
anaami®# nautropani® and lata a|»ooa which iwprowod 
whan tha oral coi^r iiitaka* waa inera«ia€« 


mny workara in tha racant past havo repwrtad 
that tha leiwl of both ainc and copper in cord bloc^ arts- 
ralatad directly to tha gestational age and birth waight 
of flaw born baby. Low birth weight mA pramturity ±s 
the major causa of perinatal deaths. >a«iy warkara haye 
suggested that unblanacM mineral nutritlai including «wi 
trace ©lemeiits ecsuld be the causa of low blrtli w#iqht 
babies. Plaama sii»e end eoppNsr in Indian necgiates & 
their relationship to »««# weight aisd gastational ago 
has not t»en well studied. • 



In Vi«lf »f tlUL* p. 

to a»c«jrtidii tl«i rtiatioir^ktp .•■ ' , ...^ t 

with geaitatloiitl ag*# ■ blafth vml0%t arnS b» of the fcitoy, 
Rraaad at ai (1.961.)# war® parliap* tha first 
\:oxfk.:~m to liava suspaotail tb® siiw ^fictency in 
paediatric grc«ip and iatar m ®«tj*li»h9d It In th® 
y«ar 1963, ttiey rapcMPtad that th® cyacSrowa ©f *tiics 
dof icianey was charaotariaad by poor growth# . 
hypogcmaillaii# anamiia and gaHophagia, 

Mari at al (1969)* war® parhap® th® first 
workarsto haw ®3tt®nsiv®iy atudiad coppar along with 
coppar .'»iaa«8 cmtmt of mataraal and inf ant 
artary and v®nmm blcwd »mrxm at da 11 wiry, cpa hwadrad 
partbriant womn and their now bom® war® ino laded in 
the stirly group, hwrage iwternal aarwi copper level 
were fomd to b® 2?0 iig?i at delivery, ' ‘Am &mxnm copper 
content ©£ the new bom wm 6S ijg% and 65 v^% in veacMS 
and arterial blood respectively which were almoat aiwtlar, 
Morker observed no correlation between age# 
parity and weight of the baby to eerw c©p|»r and 
copper ocHidaee level, fflbe average valtj» for eerwift 
copper and coppsr oridaee in the natemal blood was 
found t© b® about 4 tine® higher thaw . 

in th® new bom bebiee. 


, nutivs* opined tbet the: hypacuprewia of tha 
a*w 'bora eerua wee pnibably due to two caui«a CD *f» 
binding ©f copper to eopiior OKidas® anfl C2) *%® 


i? 


inability to »yt»th««iwi tlwt ctipiworotoln i^jleb 4» fhm 
to irsmaturity of f«tal lliror. They tnrttmr 
that hyp@jrcttpr®iai« #f p£«Qii«a@sr is «|ti« t@ wtoilismtlim 
of cpppmc ixom mmtmmmX tiasipi** Sffoet of ; 'h«s 

also boon attrlbutofi m a of mlmmtttm of 

maternal mxxm cops>er l®y©l« 

#«ork®r etoaorvod highor cmcontxation of ooppor 
in placoata C227 ogSi t It would »«r»ai that th« placanta# 
like the liver is a etoic® hcwaae for eos^po**# « fact# wtiidh 
may t^cplain its higher ©■oneentration there in, 

Mother important finding observed by them wero 
»igni£ic«rit elevaticn of een*!!! eopper «rad copper ceeidaeo 
levels in amternal and new bom serum lovele of siH' 
parturients who had pr^'i-awslaa^ia at the tiw® of 
delivery# They oplnod that hyparcuwwmia ©£ toscaeaiia 
Is a compensatory sswhanlsm in whlcfi copper ion# Iwpcoso 
osygen utiliaation in the tis#u««» iaerea#e# glycolysis 
In muscular esctract «id lidilblt heavy wetal poisoning of 
the anayini, Since the liver is £r®<juently affected in 
to»a«niift of pregnancy# the cause of hypercupr^'raia is 
attributed to sUt^linical hapetlc damage# 

Henkin @t al in thslr study cm mtew- " 

fetal metabolism of copper -and sine at term invaistlgated 
15 normal mother «ed their 15 normal bidaloa# At 'iolivcr^? 
vQnom blood was stained from mother and from fht 
JWsillcal cord of their babies. Eatimatioa of copper mS, 
®tac %fm dona by attsaie abeorption spactropbotostwtry# ^ 
estimation of these eleewiifes were also d«i@ in tfe« • 
Enmlotic fluid# 





*hii olwiejfwdi. that the serur! coBsa^'^irstiO’ 

oS copptr la m&thmrm at taana w»m Man 1 ii,F. •!'!•) 

221^14 ag/lOO ml {Mormal. aimpwigawt »e«® mliwia bateg 
± I 3 •£.«•♦ i07;t3 ag/H)# 'Mhiciii w®m apiawiwatalf a?2 
timm th« aormal nm paragaatit adalt fawala v«lu«a* mm% , 
coaceatratloii af fra© eoi^r ia nittaitial paragnaat ««n«t 
( 8+1 «g/dl) was aot significantly differant £x<m non 
pregnant l®¥el C12tt ^/dl5# 'ftstal serum concentratian 
of zinc in mother at term war® lowr (?ioafij4 sek 4%3 
ug/dl> than non fsrognant letwl of tine <§8+3 ng/ill}# . 
while eofieantwitloB of fr»« ®i»c in the pnsgnant wowwa 
at term wara Jriboot 2^2 tiiwi# tha non pragnant valiso. 

Mian eoneentratlon of total coppar and aiiio 
In fetal serum were 2§;^3 nq/dl and 83^,3 u^/dl respootitely 
with free copper and siiwc 16 and 32 percent of their 
respecti’te total ootwentration* Mean concentration of 
total copper in fetal serum were mueh lower than th-"^ 
concentration of serum copper in mothers and nm, pregnant 
wcm»n# while tine eoncentratlon in babies at birth were 
almost equal to i^ult taltie and approxltMitely twice that 
of it® eoacentratiffli in mothexi! at terra, 

Awtiior iftjsenNid that Man eoneentratiofi of 
total cop^r and sine in ajeniotie fluid were S and 32 ug 
jmr 100 mfe respeetiwly with free copper and sine S3 
92% of their respecftiimi total concentration, -■ 

Workers fotmd no slgnlflcsht differencas in 
copper m mim in senarn #f mother or fetus relative to 







tt-tal Tliiqf opisMN! tlurfe di»ii to in 

T^lmmln bound ooppime ma a mmoXt of «l«vati*d lii'wil* oS 
raatornal oitxoHgiaa# t3i«r« warn Incwumi In total copper 
in matamal sorura* idiil® loi«ir»<l 1*^1® of total a Inc in 
Bmrvm at t*r«i w®re dn« to <ll*liiiiih#d fiti?sntlfci«*s 
of ainc Mndiag protain® ttx mltmrmtlm in bliidlng 
mfilnltimsm 

In fetiM« all bound c&ppmr i® oarriail by 


100 ml reipactiwly* tlia metal eoacantration in awmiotlc 
fluid «*« cc5mpatibl® wltb thair piseiw transfer Into 
this fluid. 

schaidcar at al <1972) #111 thair mt®mlm woifk 
-i ifit'-:'. rnal and *arwm coppar at dalivery Incliiieit 

IftO parturiant® uacomplicatad anstnniatal eowr?-?! of , 

pragnwicy# who dalltarad itorraally at t«rm.' Sttxm copr*v» 

MM also cstlimtaS in matamal and cord blood in 
ccmplicatad pragitanclaa*. Th«»® includad i 43 prcrrmtvxe 
toabiaa# 34 naw bom® I# 500. •2,499 gm and 12 a«w 

bora iwilfhifiQ la»» t*i®ii l#i00 fm and 26 emm» of clinically 
®«tAli»l»d iic^tHiatiirity. »th*r» hawing |Mr«-©clanip3ia# 


Rh«i»atic h««rt dt«eiui«# dilai»t®s treated Imjuilr. 
and diilti^fr«d l»y «Mi»arii«i Bmetlm aad ts&nm of 
■j'jsstnmt.uri'fey waaf« *!•© ineltsdad In tJhm stnSy 

©opp®*" wa® alao in babtec sntinxi'fiQ 

Ell iiic«^tibility coogimital 

haarti «id graab mlfor»tatlc» and diaitiragmatic h^mla* 
itetamal blood wm csbtalnad front antecubitai 
TOin at fSalivary and cord bl'^od was withdrawn^ 
ii-asaadlataiy aftar blrtJi. Estijwtlon off copper vm 
dona by atoirdc abaorpti<m spectro^otoreotry. 

Author obaarrad that mmrmm valua of s®3cm 
coppar in normal rwe^n&ncf was 275 vig%m -SDilO*!* 
ttiara was no differ*?nea In Bartrai copfiar of now bora 
arterial <S6 and rmnam <59 ttg*;0 cord blood at 

term delivery# In 48 cases of promatixr® dollvnriaa ■ 
C32»36 w@«li8 gastatiosi age) iwan maternal semm cop^paar . 
level was ISO 3.0+15, iMch was lower' than normal 

prefiianoy* v.ih4le average »emm copper level of cord 
blood show* no significant difference (56 nq%,S0±ll*^} * 
In c«»iplicated pregnancies raaterrial blood 
showed higher sema «»pper level in pre-MSclamptlc 
mother# <340 SD3;3S#3)# in diabetic mothers (285 ti^4 

36 wnek# gestaticm)# in i«»ther» having idlD <2S0 ug,--.) t, 
than the semm copsser value# in normal pregnrmclas «t 
the »«!!» stage of gaetatlon* while no aignificaRt 
elevation was noticed in the offspring# cord blood 
level In toxaiwla wo# 59 ii)0% 613^14# 1 end In RHiU v;a® 






In cotttjrasfet stiraii copper tn 

of BcatiMturity wm icwwar in i» 9 tli®r i240 ugK# s?^40#3U 
%Q% inem&Bm vm found in •®«iii copper l&ml of cord blo«^ 
(65 mg %0 3i>j,15#6)* vmt bom »tiff«riiig from »h in- 
compatibility also showad higbar lanwl of »«rw cop!:«r 
in cord blood (73 3D) • 

Author opined that hypereupreai* of the fiw bom 
is due 'to rediuced ability of imnature fetal li’wr to 
syntheslte ceruloplasmin to releia® the syntheslaad protain 
into the blood atreasn. The difference in »@rw 
tration in male and female at birth wa* iMignlficMit. 
Higher content of aeruw copper in eclamptic mother way i»i 
attributed to subclinlcal hepatic damage* slight hypei>» 
cuprwiil® (13%) noticed in sertra cord blood of now bom 
suffering from Rh ific«!!pstlbillty may be due to haeinolytic 
process • The worker inftarred that serum copper 4«t«rmi<» 
nation In maternal serum and in cord blood does not help 
in the detection of congenital malf ©nnation* • 

Kura et ®1, (1073), In their study tried t© 
establish normal iraluas of serum Einc in new bom and 
tr;Vr r.o find out the a^riatton, if «iy, aceordlng to 
»«:■; r«5e* Cord blood was collected at the tiuss of 

delivery, I ul of seoau was required for detorrainatiim : 
of *lnc l®v*l by atomic absorption spectrot^otai-aatry* 
iloriaal adult mntrol serum was used ao a ehnck m dojif to 
day varlatiaa in the method* m significant irariatlcai 
was fmiiid* for statistical analysis th« study grcwp «-i« 
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Sil/ided into fomr MaftHwr group* based ^ 

Cl) c*uc«»iaii Hilo ca> C«iica*iai4 forml® C3l 
C4) l-Jogr© ffiiRiilo). 

JUxtbor obsorfod tliat ^iM ' BWX^M SiSC % 
immtarn for ^Im of thm gr©ui> ws* 9l.8il4.4 ,.Di} ml 

Cii*llS)# wboroa* for adult e<mtrol» it wm M«i4ll#0 up/ 
100 ml. stotistiaiilly a© slgnif least dlfferati©* 
occurred batvuNHi cmmmlm wtla® ®M negro i»al«8Cp**0*30) 
eawcafiiffi females and Hegro females C|i*Oiil0) betweea tbo 
two «tr®a8 values (ceusaysias mles «wi »«gr@ irntmlm) 
Cp»0*l0| or between tl^ mwlb0m» adult Cp*0*4©)* 


tbair atud^f. Vesious blood fapora forty four i»otb«» at 
tiwrra and the ©ord blood of their toatoies^collected* The 
liquor WfSiii was oollecter" by puneturisg the neratorase 
in thirty six subjects at t®eM Just bef«:e delivery# 

For control venous blood of t*m acssiiregfiant woi»n were 
collected* 

. Author observed that fueen plasm® aine l®v«l in 
preqnant and n«ipregs«3t women were 70*C)+iS,7 ug/iOO «il 
and Xl8*3j;^9#4 ug/LdO ml reepectively., Level off ttiae : 
in ^gnaat women w«?e sipaiflcantly lower than that of 
n«l»«gnsst women (p £Q^mUm Miw plassia »iac level in 







c«d l»i«3NS of S4 aomal. ti®alth|f neoiiatfts V3» ; . i 
+34.5 ug/lOO ml and ia amall for data aaonatois itlxUi 
weight l#9C» gm - a,9«MJ m> W.S^S.S ttgA» ml* 
st»ti®tl«ally# tlia diffaraiicfo lNSt*r®iwi thm two not 
“f .-?nt£ici«t. Pimm nine leiral ww also compared in t’lF- 
Kiothors of haaltlif noooat^ meO. tlio»« of imall fee date 
iUwi-Aataa* Maon plioiraa ainc lotasl in 24 mothers of 
hoaltJw nooiiatoa and 20 mothar®. of nmall for date 
nmsmatOfi w®® ogAOO «»1 «td 08.I5;^18.6 ogAOO ml 

raapoctivaly. DiflNiraaea t^ao »tati»tic®lly not 
significant. 

Z±m em¥Mnt)mtim. wm also astistatad in liquor 
aiinii which was colloetad dwrlng tha procas# of birth by 
rupturing the ifwiibraii®. fhlrty sir samples of liqwhir 
aimii w»r« collectirt# twenty were from th» aethers, who 
gaw® birth to normal healthy neonate, while sl3fte«m ■ 
were from those# who gmrn birth to small for date 
neowiates. T!tm mm sine lewel was 25.2+1 3.8 ugAO© ml 
in the motheip of nansal healthy neonates and 32.31,23*9 
wg/ 100 wl in the mothers of email for date neon at#, 
statistically# the difftreac© between the two groups 
wa» not slpiifieeiit. 

workter els© eoa^iared the total ainc ^»l in 
cord biocki, iwtemal blood and in aanlotic fluid with 
re«p©ct to the seas of the beby. m twenty two foasl® 
new bom, mean plasasi nine level in a»xd blood was 
93.2^24.9 tigA0® «l» ’idiile in twenty two wal® .v 


HlilHBlIiiiilMiiiBlii 



Vz -i'.,.- ugAOO ml. It wm» statistically ssot 

sigiiif leant# Blood lovol of nine In tiio»« motliwr* 

(43. 0^2 3. 2 09 A 00 ml) who gaira birth to f««al« oMM wiw 

signilicaiitly lowar <? ^0#01) m cewpawd to thost'-’wt:© 

1 

who gtt¥» birth to mal« child C62#3il5#® agAOO «l) • 
zinc l®wl In awmiotic fluids of iw>th«ir» of famelc child 
was highsr (27*348.5 ugAOO ml) than thoi* of male child 
C 16. 3:1.2# 4 ugA 00 ml). 

Author opined that decreas^a 

capaaHslty in pr^gnsnt wcmaia was th® caus« of lowair Iwal 
of l^ismm sin®, mm total plasm sine of the mthwr 
at t®«i was 7i.%.l9 and the mean concentration of total 
pine in their anmiotlc ' fluid was 25.2+13.0 ugA®® *1* 
workaar suggested that it is the ' free form of plasm 
sine which is transferred froa mother to fetus# ^asd 
small quantity of sine in amniotic fluid wm probsbly 
the fetal urine which was oKcreted in the anmlotic fluid. 


similar plwm conemtratiewn of sine in full term neonates 
and smll for date neemates were due to similar sine 


bindlnf capacity in both the cases. 

Author inferred that fomle fetus iKtsods more 


Bine for arowtti than male fetus# by the fact# that plasm 
*4nc lewel were Icwer in pregnant woman who gav« birth 
to female child than la those who gaw birth to rasle 
child. 2t was supportNSl by the fact that sine conciwtra* 
titfii was higher 4s asaoiotic fluid of iiwther of foraale 
child than in those idio gave birth to male child. 



®ogd^ et al C1978)# ■■■•■ t % ■• 

iron» wo^eiiiwi ami caleltsa «a«ly®l» in watemml w6 

cord blood in low birth waight grwip in' order to 

/ 

dollnaat poasifole ralationahip betwaan Imf Mrth woigM 

and alKW® aaid blood matal ©ooeoistration and alaO' Invos- 

tigatod ralationahlp tMHrwoen watemal and cord blood. 

for tMs pursx^a thasf aalaotad IS wmam giving birth to 

Infant weighing batwaan l#S0O gm t» 2, $00 gm md 50 w«ian 

giving birth to infant weighing ware th«a 2,500 gw* ®ha 

ca®«» aM controla v«ir« iwitched for age yaaroK 

Aoalyaia of vaorianea taatlag of the affect of infant ®®« 

and laatamal parity cm each of the fiv® aatal ccmeantra* 
ware 

ticaw/catrriad ont for both watamal and «»rd blood, fhara 
wa» no aignificant (P 7o.l0> ralatiowsMp batwaaii infant 
aao: oar aaternal parity and way of tha laatarnaA me cord 
blood cemeentratims • 

. ^thor obaarvad that man plaama copper 
concantratiiw in mtamal blood of 25 Icsw birth weight 
grottp case® and 50 normal birth wight graap control*, 
woro 174 j;2S ngAOO ml and 168^40 ugAOO ml m&pectimly^ 
In oord blood its oonc«atratlcm wa* 8^16 ug/lQQ ml in 
casoi and S0;|;19 ngAOO ml in ccmtrola* So, no signifi* 
cant dtffaranoes Imtmm tfm low birth weight and con-i’roi 
group war® found for mpp&e in either maternal or zqxC, 
blood. Worker c^anrad that significant diffaronoa® 

Cp /0*001) wer® fmnid foar calcium, with the low birth 
weight group having bo^ lower cord and Immr maternal 
calciuw concimtratioii Cmetamal S•4%0•4f ugAOO ml in 
cases msA i«i%0«87 'cgAdO sd is cf»tn>ls« mmA 



S«2M*64 agAOO ml in e«n«i «gicl rnl 

in coistx«l«| • . ' 

SiMiarmw nni:x«l.iitiMi e©»£ficient bstwen wtal 
p«ira war® calnulatad* ’Shm sifiiificaaat c®rr«lation wera 
mtamai mppmt witai enirt c®w?®r <r * ©•26)# 
miigaaaiiia with c®*^ mugmmlvm <ie«0.26)* B»t®riial caleli ■ 
with cord cmlclwn aatnreial l«*d with cord lead 

Cr*«0,55) '®isa cord iron with oerd roagn*»iw» C»0*S7>. Out 
©f th«B« £iwa Bi^nificaiit corraiatlai# £®iar are 
corr®l«ti«i b«tif®«n th® cwicentraticii ©£ Mtal In 
iiatarnal blood and th® ®mw®iitr®tioii of »mio m&tml In 
cord blood# illiMBtrating straag dopandniie® of tlm fetal 
«Oii«!»ntratt«i on the Kietemal oonceatratiosi* 

Author conclwled in thair studj that there ia 
no significant differewse in maternal whole blood copper 
®£ low birth weight group and norieil birth weight group* 
While in atudy of sctienker et al (19*12) nmternal sem 
copper lewel were lower in cases of prematurity. Author 
liiter|K*«ted that this differeiJMce may be due to the lua® of 
whole blood In their study instead of scrum, ihey inferred 
that f^tt» is dependent on maternal copper m they famd 
Bignif leant correlation between maternal and cord blood 
copper. 

In subsequent study Bogden ®t al (1978) 
l?57fcstigfet«d the plasma eoPMsentration of calcium# 

itm, mgaesiuHi aiid aiac in wtoraal and copd 
blood and also studii^ their relatiaaship t® low birth 
weight* nsmmrnl md card blood were collected at the 


2? 


of delivery. Patlentu aimpla wmre «li/ia-ti! inti) 
t.'.-^a iroapi, tfm Im bixtli w«lght gariiiip Igjropp a, 32 caa@®) 
¥ho had birth wight 1S0O gm • 2,500 gm, the norjtial 
birth wight group {©) ams^rismd of thooo with birth 
weight gr«a|9*r thaa 2,500 gw. Subgroup of th# 50 
controls (BS) ecwiprisod of tim 22 normal birth weight 
deli¥ori«# jHOst closely washed to each of th® 22 low 
birth weight Seli-vorias for infant seat «id niat®mal 
ago, ram, smUng habits and parity, 

Estiwatioo of tram altttsatits was (dteno by 
tttfimtc absorpticm spootroiiliotoiwatiY, 

/tittor ctoaarmd that imm±M plasra® concantra-* 
ticm of copper in group a,3i md 82 In matarnal blood • ^ 
waa 22%14 ug/lOO ral, 19% 12 ugAoO »! and a©%10 m/ 

100 isl raspoctluoly, Mtila ©ord blood o©i»per loval waa 
f»«n ±m Sld.6 ugAOO ml in group a, U±4 ug/lOO ml in b, 
and 52+5 ugAOO ml in 02, cai statistical analysis Xmm% 
of plasma coppar in both maternal m& cord blood was 
inoi^imliicaat in group A, Bi and B2« Plasma cop'par 
I'Sirsl In raatemal blood at terra was about 4 t4i?i®» Rior« ■ 
than that in mrd hlood, 'Iherafor® author infarmd «*at 
the nagaitM® of thm rimm in plasraa copper during 
prognan^ wight b® r@lat*d to th® ability of th® ‘pm . 
women to meet lb® derawads. of tiui grcwing fetus for c., ■ ;■ ..v.e 
i^aa plasaa concentration of sine in 
blo«3d In group A, Bl tmi 12 w»r® ©^2 ugAO© ml# saj, 
uq/lOQ ill said 52^2 wgAQQ «1 respoctiwly, m cord 



wdne immX wm WS±7 ugAOO ia grwp A| 10344 «g/l0C 
ml in grmp B1 md iOC^3 ag/iC^ »!. in group B2» 
Ctatis»tic®lly ploBina mine lovel ia witental and 
blood ta all tfm ^hrm fpr&np l«e« A# B1 mnd B2 wi^rc n.©t 
«lgiiifle«atly dlfforoat. Pa cord blood plaaraa aiae 
le¥«l w*r« higluir th«i that JUi wsteraal hlmd which was 


aoro th«0i 2,50© gii (e«tr®.SJi). • ■ 

Aiialy»i« of sifw laid copper In plasm® saaples 
Zoiit !;'i* stoaie aibsorptlon spactroiiiotoiiittry* 

Autiwr csbaerwd that sine lairal in tho cord 
blood w«r« higher than in' the maternal blood m& that 
the pl^m® sine In matamal and eort blood ware 
sionlfleantly lewar in thu low birth walght as c« .... .d 
to nonnal control group of average birth weight, v-,,: 
thatr the sine levels were 73.15i.23.5 ugASC si 

in normal (ccmtrol) group and ®fi,3l4l4.4® ug/lOO ml in 
low birth weight gxmm* *» blood, the levels were 




HiMi 


ug/XQQ lid i» noanMd (eofitTOl) grcfup 
ai# 3 % 13 * 0 § 119/10© ltd iM low birHi weight group# r, \ 
■wtemal blood copsor Imla wmm 22l.i%22.77 tig/iOO ieI 
in cmmm end 203*5%li.4l mAm ml in oontrol®, wMl* to 
cord blood copper leweln wore i0.2©d;l8*34 ugAOO ml 
c«s«» end 56 # 48 ^ 17 * 5 © ug/lOO.iil in coatmlii* ■ ernal 
and cord blood copper le^ls wore eignificontly hi^jlior 
Z®*QS) in the onset then In the controle# 

Meteniel/saord blood concentretictt rmtio® for 
the cetM «tid c<mtroli for cos^r end mine wa» ele© 
•tndied md only the matemal/eord blood ratio for 
copper wet tlgniflceiitly different Cp /O.OSK belli© 

4# $9 for the caaet end 4*64 for ttm c<«itro3ji# 

Effect of parity em the ccmceatration of 
eeoh trace ele?i»nt wiui alto atndi^ bnt no aignlflcaaat 
relaticwahip wm fowid. 

Author interpeeti^ that higher levela of eine 
in csord blood in their atiaSy auggested an increaaittg 
tranafer of ainc to the developing fetus* For the 
««plijiatls» of low level of copsser in cord blood* it 
wa» balioved that CNas^aer can not diffuse acroaa the 
placenta but accnimslitee to the layers of the placenta 
from idsere it it tresafered to fetna toy an active 
prootaa a«»®rdiiig to need, Author think of possible 
role of trace e lisente in the occurrence of low birth 
weight mmag nigerian toObiea aa they found aignlfieant 
eori»lat±«i between birth weight and triw* i»tal 
coneeatratlcai* , , 


Hillrwn the serial s-:r-u;r! 

eopp«r concentration i» pcomatwo una anal I for 
tioaai (sga) infoato during th® first 3 mri-tli of iiia 
Hi* aiii of stMy wm to colioct tli® aornMitiv® data of 
sorwn «®|jp®r eo«ie®iitr«ti@ii in pemmtam and SQ.% inimta 
within th® first thr®« nsas-tti of lif® and to obtain tho 
knowledg® of the wpptr balasie® during this period. 

toth««r •tudl«d 57 prewitnr® infant* for at 
l@«it 3 week*, infants war® eiai«®i£i®d into pr#tor». 
t®wi mh md term SOA. in pretemi infant* of 25-..2S wmhm 
of 9 ®atnti€m®l age mm nerwii copper lairel in cord blood 
wm» 22.1^13.2 ng/dl, in 29-30 week® age 23.3^i7*2| 31*32 
weeke of age 25.1 h^ 18.3 iig/dlf 33*34 wake age 33.5jt20 
ng/dl. Total maaa aew« eofjfser concentration in cord 
blood Of preterii Infwit* warn 2«kli.8 ng/dl. In mother# 
of pcetarm infant# mean aemm coppar concentration wre 
higher (139+25*4 ng^l) than that of neidsom* in twenty 
two term SGA Infant# mean cord blood copper concentration 
were 5<^21 ng/dl and in term aga infant® mm level of 
copper were 32+21 i^/dl. -Serinn copper level in mother* 
of terra and term SN3A tnfwit# wre aimilar to the 
mothers of paretena infant# C14%30 ng/dl in term sqa# 
150^25 In term aoa)* 

Best natal study of serum copper concaatratlwi 
in *11 groups of infant#, were studied end all 
w#r# fed a formula eontaiaiag 0*4 mgA copperj. ■ : ,■ 
would yield a cofiper intake of 7CI-90 ug^g «t I.2D 'to 
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calori«s/k 9 . s«niiB copper was 
accorptiwi spectroitiotoBietry. 

Both pr»i!iat»re term infanta had a »4giiA£i««* 
cant increase in •««» copper coneafttratlona between 
birth and on# w@'.ik {B ^M)m Althcmgh the raeaa+SD 
alowij ris® in premature dUnfaats# ao^ further slgnlficcnt 
increase in sernai copper eoncTOtristiois ©ccwriKl until 
12 w©«k®, vdten again a algnificant CP IncreaiMi 

occurred# 2ha SOA infants alwi^® had a higher «®ru« 
copper o«9ceiitratlc3o and iwt incr«»ed the value hf ® 
week# of post natal age# Tara infwitas re««ti®d normiO. 
adult serum copper levels by «i@ month of age# la very 
premature infants, tJ»8« increases were delsyf-l for 
three to four rocaths* 

Author opined that delayed increase in serum 
copper l^svel in pcewattir® infants were possibly due ta 
the iwiaturlty of gwitrMntestinal tract affecting the 
•bsocptioii of copper* Sac»d possibility that he 
explained was the inmaturity of liver for the production 
of ceruloplasMii* lavel ©£ ceruloplasmin were fowid to 
be lower in pemtmm cord blood# 

At 3 month of age it was «9sp«:ted to h«iVo an 
incr««i« in serum e&ppme mad certilofilasisln ©?»aontr«tioti, 
so author sug^sted that very pr^natur® infants in wtoom 
th© aeruw copper cone«itretioii was found to hm very low# 
may b« copper deficient* especially if clinically 
coKipatibla and way b«iefit §mm additional coppar supfsli«®. 


annl . (I9S2)# plaiisn» 

sine In a®«3at#it wsd th«ir iBcitl»r»* Th®f Include.* siKty 
i-Avw iw«iatMia and claaalflwS th»m into full terra a?pro«* 
priat® for gaatational mgm Caoa. timntef fivm n&mntm) 
Full tar» small f«c g*»t»tloiial Itwmnisf naonatsa) 

«ad •pc««®tw@ appropciata for gaatatlmal age Ctwanty 
n«oiiat«a)* Hi® lawls of sine iw»r» idso estimated in tfm 
mothers of th® three groupi at the tli» ©f delivery and 
were c»i^r@d with the cord blc»d levels and those in 
non pregnant raothora. Estimation of i^asa* mine was 
don® by atomic itosorptiem speetrophotoiietry* 

Mxthor olMttrved that am ait r&lm of plasma sine 
obtaiaed for tbs pr<»it«re aga infants C90*2d;5*25 tig/dll 
were significantly lower than the mean pdasm sine level 
in full term aga BJf/OTS (lll*l;j;9.3S ug/il) and fuHteimi 
SGA (1©6.S7£I.39 ug/dl). Plasma sine level in mottiers 
of full term AGA infants# full term 30A and preterm aga 
infants were 76«3;f$«S4 ug/di# 72.^6*08 ug/dl and 
84*2%4*33 ug/dl respectively# which indicated that 
plaama ainc level in pregnant mothers were significantly 
Immr m compared to neonatal levels of th® corresponding 
group, itothers of pretem had significantly higher s»«n 
plasm ainc level as coi^partd to idle mothers of tarta 
. {P /[0*001), Hon pregnimt level of plasma ainc 

(120^7,7 ug/dl) were higher as coepared to matornal clnc 
l«wl la all the three groape, !mere w» »tati.3tl«ally 
no significwait difference in tlie mean plasma Klnc level 
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leTOl of fiill t«r» sail infiaatii frc«t tli# ^alue obt^lnusi 
£or th® t®ZTO MSA iMtmfrn 

Woxfkmr opinoil thmt dmammm einc blMing 
«-ap«c4fr la w®t®m«l. bloodi IncroaaM trimaferenc® 
of £ff«@ nific frow tliB iiiot!i«r to ttwi fatits tmmda to 
Increased aslno laval in f«t«# ®i«l d«cr«a»«d law I in 
wstlwr. M«ais plajuna ainc iawi In pcawatur® Infimts 
xmrm lower than In full aqa and SQh infant# teacause 

of traasferenc® of xinc in th® la®t trin»«t®r of 
prognancy, th® £^t» nhidh «>eplaln that tlm l«v®l cf 
plaaiiia nine in fatu# would iaisr@a»®a with Incroaniii^ 
maturity and would e«a®qiMntly 1» lowar in Infanta teoam 
pr®f8atur@ly* Further rBlatlvaly laa# altaratlon in tino 
bindiingi occurs at parematur® gestation disw to lasaatr 
increaso in s®k hormm, which r®sult«*d in higher let® I 
of total plasma sine and a less rise of free sine than 
at tarm«, 

0©ro4*y HO mater et al (1983), did an longi- 
tudinal study of th® first year of life for serum eopr^er 
and alnc leTOls in th# preterm infant®, £i«rial determi- 
nation were carried out m 2? male and 21 female preturii 
tnfaat (gestational age 2M& weeJoi) through out the 
first year of life, mst of th# infimts %«re fad 
c?va'r)or«ted wlllc f«r at least 12 weeks, solid food wm 
Introduced by 18 weeks and by 6 months. Serum copf^isr 
end einc wm astiwated at birth# at 9 week, 24 vmm'k «id 
at 52 weak* Eatlmation of oopper and sino wa« don® by 


atar-dc g^orptlack 

mth&r t^mrw^ th«li ^ «»«« Iswl of 
copper ai*d mine «i: birth wm^m 0»33^0»2S lac/ml aM 
I,03t0a6 uqMl mmpmMmlfrn a«ri» eoppar level allow- , 
an »te®pri»a for first 9 wm'kM froa « v'Alm of 0 * 33 t 0 .iw 
ug/ttl mt birth to a valo® ©f 0# 774,0* 19 ugAl, au 09 O*tl»^f| 
that ©ithar thara vm good ratantiem ®f oopo5.»r fro« ti» 
cow*# millc baaod formulao or a r#di®tributl«i of thm 
h&dy coppar wars taJdng.: For th® 9 wok® aolM wa® 

iotrodiiio^d and tlMire wa» llttl® ©han^ in sarira copper 
I 9 «rhap® bmmmm th® intak® of copper fro® »iK®d diot wore 
Just •nfficiont balanc® th® dteraandi* , After that# iaiwil 
ccwtiiioad t© ri®® m4 r««ieh«il 1*2+0.27 wg/lil mt th® mM 
of 52 w®®1ai. Mult l«v«l» of »®ruii copp®r war® mtflnmd 
b«for® th® child wor® # weoth ©14. s«rwi *ia« at birth 
wm 1.033;O.i6 U 0 /Wlf at 9 0.71+0. It ug/mlf «t 

24 i#»«kil# 1.02^0*20 og/al and at 52 waok®# 1.19+0.34 
th®®® flow®® show®'' that ainc l«v®l foil from first 
9 w®ek» and th«a recovery c«efurr«d steadily and level 
r®«!h®d to that found at birth by th® age of 24 w©«k®. 
Over th« remainder period wmevm «inc continued to rlB® 
to « final valu® of ug/ral. 

Author infwrrad that an «stimatim of seruis 
sine in preterm and full ^rm infwsits at 6 motith of age 
might be uaefull a® a wmm of dotecting rinc doflcieMiy 
resulting from iRalibaorpfclaii or an in«ydtequat« tliotary 
lupply* • ' 




Mtlior tli« eoppmx0 

riagrwisium wad eiAclM« iwar® 21S*5;j,3»SJ wg/dl# S2«0jt2*ia 
vig/di, 31.7i;0*?0 »g/di «9d f»iS40*21 mMl vrnmpmctl'mlt 
In 'peJftmxm* ©f *iac and in po«1t tmxm 

ai«>natie« war© »i<gpi£i«;«ritly hi^liar than tihait Xmvnln in 
full t®wa hQh (aine i64* §3^21.0 «®/dl.i eopp«r 
ug/dl)* Concaaitratlon ©f cKSiJfwr C47*01il2»28 tig/dl) and 
sine <S9.ISil5#74 ng/dl) in praterra aoa war® slgnlfi* 
cantly Immx oowpared t® full t®ni aga Cp /0*0S>* 
s®n«s laval of sine in full tons SGA Cll6«33i5#49 u^/41) 
war® also lowtr than full tarui aoa Cp ^*©S) %ihll» lm*ml 
of copptr in full t«n« sga (58* 6^23# 08) did not »h»i any 
significant diffssws® with its l«w®l in full tora aga. 
i^orkar eatageurisad the neonatas in four group® aoeording 
to thalr birth imight and triad to find out the r«latl«« 
of oloMats# if any# with the birth weight* 1h« 
coneantration -of oinc and copper in' infants %4th birth 
weight of IP was t|*l%tS*4i ug/dl and 45*5£l*li 


»> f «• 




Capita «t al i% 9 $ 4)0 rfWBently studiaii th« »©r«w 
copper# ainc# aagnesiust imd oaleium latel in cord blood 
of north Indian neonate* Sliey includad in th« study# 
of known gepsatioa bfl«n of opontwnawao 
iraglnal daliirtry* fhmf were :l^rtlior grmiped ®« tows ^oa# 
pcetem AQA and post term asa aceording to 
criteria laid down by Singh et al (1974)* cord blood 

was collected frcwi cut and of the nrthllical cord* 
Estimtioa of trace elements were don® by atonic 
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ranpeetiimlY not different from f^^elr 

valuta in 2^1-2S00 gm bJUftti iwiigtt* Caine X0t«61+25*69 
la^/silt copper 53.07;t2C3.72 ng/dlX 2!i® c«»c«iitratlo.a of 
line and co^>®r in iafast# wiltihi birth weight 2501«*3OOOgm 
Caine i6S»30;i^t8#S3 tig/dXi &sppme 57,i%10*W og/dll i. 
3001-^3500 gm Caine i69*30;i;;28.67 og/dli copper 64# 3% 

IS* 36 w^/dX) w«r« sigtiificantXy higher m conparod to 
infant# with i^SOO m «•«! eoncantrotlon 

of allthote eiensant* la cord blood showed » rise iflth 
ineroasing birth weight* 

worker dbeerted that the serwa calcioifi leirele 
were m«f footed by tocreeeiag birth weight end wstority 
of new bora* the serwa copper# eiac end iwigiieslww lewel* 
had Inereisiiig tread with increeaiag matarity of the 
new bora. Th& coae«itr*tl«i of »iiw end copper in 
infante with geetationel age ^3 w«Mik» (elnc 7i.C}j;l7.t9 
ag/dli copper 42.%,S.00 ag/dl) t»d 34-37 weeks ( sine 
94.l7il2.33 ag/dl# Copper 47.f%l7*03 og/dl) imr® not 
significantly different# %mile serawi ccwicentration ©£ 
zinc and copper in iafwte with gestetlonel mam between 
3i-40 weak* Caine lS2.t6i27.24 og/dlf copper 58.361 
21m0€ «g/dl) and^l week* Ceiac 173.l8i3a.06 ng/dlf 
coppsr 62.2$il7.a7 «g/dl) were significantly hlqher 
Cp /0.95) as cowp«*ed to inf eat i^th a gestation. “ '-i 

between 34*»37 weeks* 

Seram coocssitretion of megneslnm inernwed 
with 'the might end gestetioii of the neonete but the 
calfiiiw ley«l# reiaeiaed meffected. 
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^tfior imm& eorr®l*tlan of th«»® ala; . 
in cort blood witJhi oeoftfiiiy.6 gwonip# parity of 
and of th^ bias^, 

Y«»a»hlt« «t *1. Cl9@S)« i» tiisiir rocoBt vcsels 
determiiiod ldi« eoiKS«Btr«tio*i cdf aiac «id mppetv Md 
rslatad raatallcNiiia^pwi l.a* csarbooie aohydrauo Isooaayaa# 
CC/wl CA«.I3:) and Ciig Zii^ »uperi»ld«di»i«ita*« iBQ^} 
•iwwlt^diiioissly iot nmtemal aod card blood at delivery* 
Elmyxm nmpmgmmt healtliy wawo »mrmd m ctMtrol 
whil« ««t«roal and ccard blood in 17 nornMil births wsMTk 
tbs essos* 

tbs liorket obsorwdii that th® total sin© 
©wicasitraticws in oatarnal «ythrcx!yta (l#22S»4jt30#0 ttg/, 
100 «il) wm similar to cmtrols Cl#l40.5Ht44#7 ugA®0 i»lJ 
and CA-1 dariirad sine cmicentraticwi was significantly 
higher Cp /!0«05) in matsmal arythrocytaa Ct95# 0+24*9 
ugAOO »!)• A urasy low total ainc ecwieantratim was 
noted In ©ord arythrocyt* C247.C^10.4 ugAOO wD and this 
was dwi to th® low coacentration of both CA iaoenaywa* 
Bats® of other sine {not ca or sod deriwad) total alne 
wa* significantly higher than that in control and 
matarnal erythrocyte (P^O.OS)* «ils indicate# that 
sbottt a third ©£ #ii» in cotd erythrocyte was present 
ill airailabio fom attached to other tine ensywie 
(®*g« lactate d®hydrog«mase «sd glycerol dehyd©»3 

dahydrogeaase) • ■ • 
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It was «3to»@rv©d that th® total conce»it.r-ativ>;'i of 
in wiaternal, erythrecyta was significantly 

ug/lOO ml) tha^ i« c<»itrola{ 65* 9+3.1 Tig/190 ml# 
p /0,05) Imt In cordi sorythrcNcytas it was algnlficmtlY 
higher C77.2j;3.9 ugAOO all ^ than in control ©ryth- 

r->cytes« 311® 0t\jdiy indicated that 90Dj^ concentration 
in human orythrocyt© are ccaastant and th® warlation in 
erythrocyta copper concantratlon are due to changiWi in 
other forms of copper (not SOD^^ deriwd).^ 

Author also studied the plasma *inc and cop^mr 
concimtratlcm in cwitrols# 'maternal blood and cord blood. 
Mean plasma sine concentration in maternal pla*iiaCt2»4+ 

4.6 ugAOO ml) was not lower than coiitrol pla»»aC83.%4.6 
ug/100 ml). It was statiatically not significant. wl»r»is 
plc-sma sine level In cord blood(10S.E^5*3 ugA®® *1) were 
significantly higher than maternal plasm® (72.4^4.6 eg AW 
ml) • ffawi plasma copper loval in maternal blood was much 
higher (209.9+8.5 ug/100 ml) thm that In control (77 .Tjt 
3,3 ugAOO ml) and cord plasma (3l.%2.7 ugAOO ml). 

Author ccMicluded that concentration of CA iso*- 
md of 30i>j were Independent of the plasma 
tr-ition of th® trace element®. the concentration of 
- ■■ . '■■■atals in maternal erythrocyte, and plasma ware 

iqntficwitlY different from the respective concentration 
in cord erythroc 3 ft# and plasisa. singly# the concontreti^i 
of th&m metal® in laetemal and c«rd erythrocyte contras- 
ted with corresponding concentration In their plasma. 







by norraal vagiiial. d®l4v@ry# Infant® ulth 
congenital anomaly# and still bijrth wera «ccltid®d fras 
tha peasant stndy* 

nm bom babies wem elassifiad according to 
thoir gestational age and birth wiight by th® criteria 
laid down by Singh at al. (1974). On the basis of 
tional age# babies were dltided into three snbgrcmp# i 
I* preterai babiee# 

2m Taim babies* 

3, Post l»i» babies* 

Mm horn babies with gestational age less than 
37 umk» were iaclndid in preteos group. Tmrm babies 
7 .'; ■’i." weehs gestatioiial eg® and babies with 

gastational ags oi 42 we«hs and wtomm were grompswl ws^mt 






. * ■* 1 1\ 


b©tif»en 4 1 and • 1 SO* 

Smll for &it®* (sro) «• Mn^ ^ight bolour 2 SD, 
••:, i»rg« Jbr «latei» (LTD) <• Mrth weight iibcwe 2 SD, 

SIwi dftfioitioii for the Xm Mrth weight Ci*BvO 
m laid down fef ^-ocM Hoelth crginisatioii Cl 96 i) 
in th® pjceiaiit etudy t© elmmlif the babies 
w, . ■ . • •:■ .eight i*#* 2 tS 00 m M ■*«»» ia group* 


l»ut tarn toabiea grm^, ireseiit atu^ of iO 

r>xmterm bebiea, while there were mlr 2 cmmm In tb» 
'post term group* 

.^cording to birth weight* bitoies wem further 
clasulfiirfi ee follieei by aseerteiiting their poeitloo m 
latrauterlne growth curwie* 

1* I’reterra Cgeetetional ege lese than 37 w®ok»5 i 

a* ■ ,;'-ipr©pri«te for geetetiojal a^CA©A) birth weight 

hstvieen 4 ISD end - 1 so. 

b* sinall £&e daMeCsFD) • Mrth weight below a 3D* 

0 * Large for dates (lid) - birth weight t&tmm 2 sd. 


2* 'XeinR (Geatatimal age 37<»4i weeks} 


I* 






Apurt £mm tyUdag tha hl«t»3nr of Rs^cicMicsowoaier 
atatMBfMucaticicii of pwtiita sad BWitlilf’ Inecmst* dotal lod 
obstotricfal history vm also titoa^iis^ w« 0 wst* History 
roQsrdiog tJ^ parity* piiysictlly ©r aswolcKileaily tontagsd 
ihfaats* abortisMis pemfimm pceiMtturs births* still birth* 
iafaata with major camgsiiital sooiwly* a^matal death war® 
rscotdad la mmh. cays®*- ^ppllcatloa of forosp* at the tiiw 
of prosioos d®ll®ari«i and deUsarlos by I*£iCS wr* also 


reocrdttd. 


oraat esiphasis was giipaa la aaiii oas® to xoeoni 


th® his'tory of last mwotstrual pariod* GMtatiOfial mgm wi 

th« first day of tha 


A detadJad iwcoiat ©f histcsry of any msdleal or 
sm-gical dlsordsr Yi«. wiasida* ooisulsioo* osdona* 
hfportoMioa, eardiao disorder* diibetss# aatepartwn 
haawrrhage* hydriwiios, «cMth®siatonis £w®r, syijhiliji* 
goaorrtioaa war® recorded# History ©1 drug iatato .\nfX 
addiotlcsi to aarcotloi aiwoilclsg eto. was also takoa la ©ach 
caaa* iiistory of immSMMm was also rsoordad ia each 
caao# 

History was tabea rsgardlag the mod® of dallwry 
doratloo of l^wnir* msccaiiaa staiaiag ®f liquor md 
loaMaq. \ ' 




tha birth of child# colour# hoort rat®# xmp±Ta.tiQn» 
reapocs® to iia«al cathatariaatiim# mY activity aisd toao 
was msoraed o« predasigaad profonaa to aasaaa tha apgar 


BCQm^ 


IlMMtoiiQh clinical OKaaiinaticm vas don® it each 


ti«rvOT» ayataii cimJ ii>doi!iiii iMWi al®o dona in aaoh caaa* 
MthropMOtrie mmwcmtmtm via* head eirem- 
fer«i»# length# cheat eircutiiforafica vara racordad i& &m 
prof owm* Birth vai^it of tha nav bom baby van r«c»r«aad 
with prwsiaioo in ®i«h emm within mm hour of dalivary* 
ilaoiatai raflaKoa via* faading raflaxas (mooting# 
aaeWteg and mMlmm lih® Msroa, 



^’cTtic iiaclt reflex, oDCMiaea aart^aaor reflex, Oalant*® 

»£l«ai and rtflexf progx^asion reflux®* liSsa plecii.r. 

and sta'opdng wer® <»caiitin®d In «i^h ease and reoerdad on 
the predesigned proforma to eorralat® them with geetatioia 
»g« ©f the batoy, Msesmmt ©£ gpestatioiial ®g« was don.® 
by ©sing the wcteraal dharaeterlstiai of baby at birth 
accwcding t» the criteria laid down by Farr ®t al Cl©66), 
Elai«» external characteristic® were scored from 0-4 tm. 
th® prodeatgned proforws md cannairsioii of score into 
gestational aga was done by the following formula or by 
the tronveralon table (Farr at al# WM), 

Estimated period of gestaticsi Cwks) • 

1,1201T • 0,01701^ 4 22,f37 C*T* represents total score) , 

COLIECTIQIg OF SAMPIE 

llosd C20-2S ml) sample was collected from the 
cut eM of wi»ilical »»£d from the placental side in the 
metal free glasstubea with due precaution to avoid conta- 
minaticw and haemolysis* All the glasswares used in th® 
study were tlwroiighly starill*«^ and washed with 
distilled water* 

Blood samples were allowed to clot at room 
'■;:. 7 '- 3 perattw®* After SO wlautea# the collected sample* w«r:- 
centrifuged at 3000 rpm. lor 30 minutes* Altar centrifu- 
gation* 6 ml of clear serum at the top of sample was 
transferred into mother sdiMrel free dried vial with te'. 
ifiarJdng on It* The ew^lee were Sjept In deep freeaer 
|-10®C)* : : 




^ 




ml dithi»ofi« r®ag«iit ia ©•! » Kami* ni% pH of tM» wtetsaro 
prior to addltios of tataratod frli boffor olMRild bo 
b®twe«B 1 m& S#S* W»©rb«ac» ww datoradaod at SSS mm* 





■ /'nr :• -n-. n blank spared by diafeill««i 

V -...i, :*f !jt. .i'jx seiniiss* .^ 3 ® jd^oarbancii of biatt aaiapl# ww 
a»tij»ted with tha Italp of affaotroiilnitQM and aino 
concantration datarrainad by at«idard ciinra, ' lastainai with 
th« aerial dilntioa of aims standard aolnticm and drawn cm 
a graph paper showing aSssorbanai on ‘y* axis m& %lm 
concmstration in ngav^l m *x» axis whan dithisoaia was 
dissoliaid in 0*1 M HaOH solution* ilnally tha shading 
was raoarCted im ngAOO ml of sanin* 

COPgR ESTIMATiaa 

Sanm eoppar was astlmtsd by tha Mthod 
of Ventura mA King {ISSD. 

IRUfCIPlg 

m sart»« ooppar is ralawiM from itslinlcaga to 
protain by means of hydrochl^mric seid^ tha protains are 
precipitated by trichloracatie acid* supamatant eoittaiiiing 
coppar is traatad itith sodium diatbyldithiocarbamata* 

Copper for?!» golden yellow colo«GPSd eoraplw with sodlm 
diathyldithicwarl^WiMta which is axtractid into «n amyl 
alcohol-ether wixtura wd rasasuorad eolorimatarically* 
sodium pyroftiosphats is addad to prevent intarfaranea 

front 

«> 3 ml of sarusi in a tuba I ml of O.l H 
hydrochloric acid was addad and it was wa»»d In boiling 
water* It was stirraf oontinwoosly# until the mSMtmm ■ 


to tslmid, it was ttwm e€M»l«d« ml of 6lJ fiyfiro- 
chlcwic Mild was addad and laada to atand fcjc 10 
l?o tl» abova nlxtura# 3 ml of 20% tri<diIorac»tic mid was 
aaded* It wa® idacad propwrly and affear faw miiiiit®® it 
wm eantriftig^. SttfiaiMiatarit fluid wa® r«mwwd and 
pracipltat® wa» w®»had wltte 3 lai of 5% triehlorawatio 
acid* Zt was cmtrifngad again and ldn» aupamatant £ln£.::i:; 

eoifi>ii%ad» To this snpamataot fluid# I ml of 
sodiiiai pfixt^hosphata msO, 2 ml of atnsKSiia was addad# alcmg 


with I ml of 0»49i sodinm di«th]fldithiocar] 


ita« Zt was 


shalcaii with $ nl of tlwi anisrlale(^l«atlwijr mixtiyra for 
about tiro minutas to amtraot tha ooppar* Ai^l alcctel 
lafar was ramovNid and driad* shiddLng it with a littla 
powia^ad anhfdrota sodiw snlphata* It was nsad for tast 
and raadlng of tha saaipla was takM at 440 millimiaDoiis* 
Fiva ml of standard was traatM in tha sama way a« tha 
sanm# standard iwi nnJown war® road against a eomplata 
blank* Calcnlatioii of sam® aoi>p#r mmmtx&tim was 
don® by tha fonsula • 

i-'lcrogr®«i ©f coppar par iOO ml sarnm 


ia^EgoiaSOTrd 




9C lit 


K l@7. 






yfmm «i3.aiisi£i«i aeoevting to o£ cM.1 

tm w®r« SS ea««« (82 in foil tam frawp# 










Tiibl® 2 show# tiMi classification 
babiaa in to two giroiaisi i^cli was 4mm aoccsrdin© to 
thair birth wslght* Mcarraal birth laaight fToop Chastog 
birth wstght 72#SO0 9 ») ineltdsd IS oasas a®d law 
birth weight grotp Iha'sdUaig birth weight ^»S©© Qw) 

29 cases CTii»l« 2}* 


1* nowal birth weight gret^ 

2, Zsnr birth weight §rmp Ct*w) 


Total 


Mbies w^*® further ciassrrrea rmeo 
appropriate for gestation »wll for gestation 

CfWA) ip A lairge for gestaticsii Ci^A)* aecoatdliig 
criteria laid 4am by Singh et al C19745 term 

group ccwprised of 47 cases of mh group amd 8 casw 
of son group* wowerer* in the pretena and post tarn 
group# all t^a ceies were of appropriate for gaslit;---'-- 
age* It is ewideat froe table 3 that masiiww 









w. * ■•r. rjp., / > * tt»/ - . 





S@««fO W^i 







!• Full tiunn 

** mh 4t 

hm SGA S 

2 m PratsrM ; .10 

3* Foot tans hQk 2 


20C42.S5S 21C4t.S51 

4CSQ.001 4(50*00) 

5(50.00) 5C50.00) 

1(50.00) 1(50.00) 




Gstn^ 


sm dlatributlcm of c«aes la different groups 
of jaaturlty it showa in T^le 4« pretons mk group 
CfMprlaod of 5 oases oadi ia male «ad fsiml® group# post 
tans mh grmip iaoludad 1 o«8« each in msle and fonele 
group# aitl full tare iOA gmup laoludsil 4 oasas each in 
botit thm »m grmpm Tmmtst Bmvm imml9 eases and 20 
isala eases wans in full tars mA group* Vmmis^ full 


eases 


Male 







Sttsc dintxibutioa of ciui®» in aifferont grourw 
urity i» shcfim ia Ti^lo i« aqa group 

sod of S eojws ®«dii in fmal® group# pQB^ 

QA group iaol.i:»!l»d X mm«t mmh in aial® and £mnmXm 


Puli t.orM 


«7 10 ( 44 . 77 ) 









wtaen eiiwiifiodi according to 

thair birth miight* MaximtiR amidar of caaaa { 4 i** 79 < 4 ) 
w®i?e having birth waight bafewaan 2# 801 g*s to 3 # 000 §ra« 
whil® 11 cmm mm htmmm 1,500 ^ • 2,000 m» 
is caaas had birth tmight 2,001 gn • 2,500 ^ and 
10 CIIV9S mm having birth aaight !h,0Ol gwCTiibla 7). 


Shew 




I ®« i » ® a »®8 


liCli, 41 ) 


»lil« 


liC 2 i« 85 } 


l«7f I 


ill 


♦Hi 


iC 


loCM.tai 


SSMOM SlHC mo COf gER VAblil 

j^ll raanlta of aarsaa lino and eopi^r 
ar® ®ss|xr ®#®®4 aa aiearogpfaa/lOO al* It ia .avidant 
from th® tibl® ® 'tti.at th® iwan j;; 9 « 0 t vain®# of both 
»«mii siifiO and copsmr is sorwtl birth v®igHt gMnjn 
ea»®» if«s imbh highar than tha vtXvm of sorwi aino 







mA in im Mr^ iMight b®ls 

stmtistienlly si^nifiaiiit CP /O.OOl} CMfol* &) • 


smcm irtlm in mm ± SD of *im msO. enppnr 
wmm intnnalnnd in pnHaw* iSA, fnil t««ft sqa, fnll. 

ASA and pmt ttr« aga,. it wan dbwmnmd that 
mm X ® 'ralws of both line- and ooppar «how®d @a 
inoramiag trnnd in tbn amm ardiir* ValiMin of cappor 
«4 niiie in pratnm ASA and full t«ra SGa wnr® iowor 
than thniJP iwilmMi in fall twm ASA and pewst tnsii ASA 

itttoM mu 


onnaps 

{lirth nnight) 


oatai 


aiftnR mlwm Cuann^db j 

mijm Mt 


l[ 2*SC^ gmCUW) 
T 3 #S 0 @ gmCMBMl 


lf*22«T©.5S 
S4aT±f .01 


•143 « I 4 i 40 
ifll43tt9*®0 

m.37:|4S4S 


44.O0-.8S.2O 




iS.if4i4.4S 


fABll 8 




ConiuKriim 










ia fc»t t«3ni tliaa faiXt t«i» tibon^'h tfm 
wmlma mm itatiatiCAlly imignifteaBt iv 79.0S), 

eorsaladdon ani »t«tlait.leal 
•igaififsanci® of sonam mpsmt aflUDm iia 

dif forint mitiiirlly grooiMi mm »Xm tkmmrmd ia mm 


cmm mm elaasifiod into 4 groaste vis* 

1 * /»S woalcs# II •» 34*37 «o«k«. III * 38-40 wo«^ tad 
IV * 7 41 wteks* mglaitt vtlats of »iae wort ofettjnrtd ia 
group IV whllt lewtit wtrt in groap 2* 2% 





hmtmtm «mrm mine wltm in 30-40 %a®«k« 
emm «mS Til wmlm easts (P on eehtr tiana# 

tljt dif ftrenc® betifttts tiie aara vniw* <»« «»» latter 

tMt oronpi wtrt statistleally gipifici»t Cp ^0«0ir« 


Statistieellf sis«i£ie«it «lif£®r«n€se was 
c^feiwijnptd in stirw «W9per valntf ef difitortnt orcmps. 


is mfidmt ism ths table 10(a) that th« valnee of ssrvm 
sine were pmmsnt in inexiasino orOtr in grenp l and W, 
Identical findings iiNirt else csbtanwd in seren eopi^r 
¥alUMI» 

cn atatistieal analysia# sanaa eisic 





Cowpariscm 


t m II 

I m 111 

I m Vi 

XI m III 

II f» w 

HI m IV 


3. Si 

4«f4 

#11® 

4*i.i3 

1*43 


pM 

pt 



2 .so 

/0*0S 

3*f4 

/o.ooa 

S#28 

£0*0$ 

3«i® 


3*35 


z*m 

lQ»m 
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tht oastts mm divided 

aecordiiig to th« »«»: oi l»by into mal® anS fowalo grmxpm 
soruni wolwm of c»^>par oM sino mtrm mtim&t^ ia botli 
th® gzmpi0 It wm dmmrmd that tiwii aifforott? teotwo®® 
til® va3.t»» of tine in i»il® and JteraaJl® war® statlatioaiiy 
not iignificmtCF siwlarly mppmr vmln 0 » ®l«o 

didn’t ahowf any aignif leant flifferene® h&timen tfm tm 
group® CP 70#05) C®itol« ID* 


SoniiB valoB® 0-^-v'3 and Ma«® 
s . D • . c - 


SOX of ehlM 


40«39t»®5.8t 

©nil 

7 ©♦Oi 


i4.a2-30i.2i 

i40.0it40.03 

si.©©^04.a© 

li0.2%40.3i 

©•22 

7 0.05 


MaiJi 



Iwwiit of both sioo mi& mppme w«r« ote»«rf®d 

1ft sroftp I (Birth wolght bstwMm i*5OO«»2|,0©O %^lo 
Mghoot vain®# wmxm «ibmrm& ia group ivdlrth wotght 

7 StOQi m)* 


Cn statiaticial «iialfai« of tebln 12 (A)# it 
wnf obsanrod that tha diffaraaeaa in vaiaaa of aarmt 
riiio ia gftmp X imd XI was statistieallir iaslgaifiewit 
(p 7©»0S)« whil« titia diffaraaoas ia iraliMs of siae la 
group X and HI md rsT wars highly olgiilfioaBt <P « 

















|sr«smit ■ nofifi wayf ©•rrisd to »tM6v 
If^vel. of sine snS eo^^per in etHtd bleoi ®f 37 nm0mtn 
babies* stoly was coiiclaete3 Widleal OPllef# 

ilhanai in departaant of i^M»ai«tirie» from Jtogwt* 19 S7 
to July, 1988* prijiiary aim of «mr otiMy wai to 
«ifalnat» aoroni sine and aorm eopi^Mr its the card hlm& ©f 
pretorw# torss md post tom bafeioa oM to sissorw the 
corrolation# 1£ any* betaeoan th* larwlf of ttioa® el«!i»nts 
to the gostatirmol ato# birth iioigltt and ®m of tli® 
».'-:-v?born btiay* Fnrthor it- was onr oadoatoiir to obaort® ttn 
dlffsrthc® in th« •#«« lewol of thoa® mlmmn^* if «iy# 
SMitwosn the low birth weight babies < Birth w^t':;>>fc 
end normal birth weight babies {Birth weight TlltiO® g3t)» 


was lecojrfed and thorongh physical tod general essirailnatieii 
of the nwdsoni baby was dcsi# at the time of birth, 
eiestational age was calculated in each case by , ©©noting 
the nm&mr ©£ weeks fr«a ths first dny ©f last menstrual 
T»ric^ till the birth of child and also by the criteria 







A total of €f amm «K®«!lned in th« pr«i«nt 
iitiudy* TIM* eaaaa waro elaaaifioa in to pratom# tftr« aoiS ^ 
Tsoat t-sra ^roop. m ftsictha*- divi^d oar oasas lot© 
arjparopriata for §«static»al as® Caoa 5# araall far goatatioaal 
aga |m\) «M larpi for gaateitlaial ifc^ CMfA) toitoia*. Otar 
atady cofipriaad of 10 emmm of pra^M aoa nod 2 e*s«» of 
po»t terra AGA« idilla fall term groi^ coraprieeci of 47 «JA 
aiid 8 SGh tnfaata* w« haim claaaified theae ««••• 
eccordlas to tl» criteria laid dosm hf stos^ •t al. C1974)« 
Gapta et aJL. (1984) ♦ liJc# a*# had ala® groaped their ^mm 
acoordiii® to the criteria of Siaph et al (lf74). sawi et y 
al (19805# had claeaified ttolr case® ipl» anmll for 
goatatiooal age wh«!i their hirth weight was below the lOth 
percentile of Inbchenco** growth chart* Howeirer# aorae of 
the other worker® (Hfraildln et al*# i971| Praaoi et al# I974f 
Dorothy Jti Matter et al## 1983) haife «. i.?<» if led their cdo. 
material according to geatatlmial age in pretenii and term 
tnfafita without taking into the consideration of birth 

waight of htwbom balby. 

She caaOi were also classified into lew birth 

%#eiglit group (Birth wiigWt ^#S00 gm) a»d norwl birth 
weight group (Birth %»ight 72 #500 ac»rd4ng to the 

aeilnition of lo* blfth «*l9ht oiwn by who in 1962. Lll» 
no. aaedan et al (1978), AUnrao at al. (1980) and aipta 
at al (1984) elaaaiflad tha caaa* Into tan and noroial birth 
... ;v.r -Jir>r*ina tha Wan* erltarla laid down by WrfO. 






It is from Tatei® 3 ■■■■"■: ■ '■ ' '■•■■■ ■"■-■■' 

cases w«r® la fall tom JMIA pwip %:■-.} 
s;a&os yer® ia po»t t®irm gromp (#»0WiK 

€®a®s i^r® also classif i®d accsrdini tz V: ■ 
C««tatioa®l »g« Cia nar^bsr of wmlm) of bAl®s« Hw?1wr» 
auRiser of ciw@# mf i>«tir®®a 38-40 w®«k» of 

<j«otatl«»# %iliil# ooly 4.41% emm war® of / 33 w®«1cs of 
gastatioa* wa also diwldedl th® cayiwi ia 4 or<».|» ■ 
accordlag to th® blrtK walght as showa la tatola *?• isiKlwiai 


t • 


>lood to th® a^ aad birth iwiight of child* 

Our study liwladad 30 niala wid 37 fasiala addwssfa 
labios wa also triad tx> cissarva th® sex distrlbutioa is 
ilfferaate groops of wturlty. Tsbla 6 rawaalad that 
squal aaratoar of mala «id famala cases were i«®seat ia 
preterm AGA, full terra sga mid post tans mk group* idiila 
parcaotag® of wale mid feraala ia full tarn M3A 42*53.4 
tad 57.45% respocUvaly. S«asad et al (1074), -::-.'iv'd . 

44 cases out of which 22 wara raala sad 22 %»sra ; -a- j* 


HKMI3 


WICT HA’gffig 


gySORi-l BABliJ 


S@ru« ciac mad copper values war® ohcerv'?4, ;i:s ^ 
full t«M M3A and a fall tara sga iafiats m& m is 
avidaat fro® Tstol® t(A) thsy had iie«iy;S5> ^alw48 of 





n' 


rJsiQ 3lS3.06j;29*3$ ugAOO lal 

ug/:^ 100 I«l 4» tmm am iafants. 13» vaiw® &£ mmrm copper ; ; 

63,S0j4O*37 ufAOO ail i*i tmm MA and 59,13i7*Sf tts/ ' :; 

100 rai in tarn Wa infwsta. It l» airWsnt, ttiat thm wmlma 
of terw copptr iwia siuffl in full t®iw SQA infant® w®r» : . 

Ricjnlfictatly leatnr CP than thalr iralu®* in ®ull 

terra AGh infanta. Mothar important finding ©£ our study , 
was that »«rua coppar C49.31;l9.®3 i^gLAOOralJ anv-: >'v3.u:-, ^ 

tine (83. 02+14.62 ugAOO wl) Talt®* la, pratarw hm infant* r 

<MP< 

w«r« algntficantly leiasr than their in full tew ■ 

AOA infant# (•eruai line 16S.0^29.36i ®ad ©erwn copper 
iS.SOjtlO.S?). Th*»e ai£f«r«ic^ ware statiatlcally 
• igiiiflcant CP /O.OOl). Tuo case# in post term group , | 

Showed awarently hi^iar ’faluo® of *ino C206*2i±i4*14 ug/ 

100 -ml) thMfi fulltarra aga infanta (165. 06+2#* 36) hut 
this difference was statistically inslgnif leant iF 7o«C35) 

HoweTer, serum copper wait® in posttarm AOA CS6.8%l.®il 
was higher than full term aOA. walues beliio statistically 

aignifflcant (P £0.01). 

SO. an intareatlng flnaing of out atuSy was that 
the values of serum eoppw: and aarum aino showed an 
inerosaln, trend in ptet*™. full t«« end poat term 
infant in the aamo order, which aignified that the value. 

rnmM «inia had direct wrrelatlai with th® 

of serum copper and *ina nma w 

' d aino full term SGA infant® s'hmmd 

Mturity of infant. Mao, ruri. u™ 

ua.jal;:ic.antly low«r value, of .«n« copper and sine wh«. 
with thair valuac in full tern .V3*-, i^. ■ 
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statistiesally iaaigaiflcint differencrss in 
. on 7®ini» *ifM5 tft pCttlt tUttfli JM3A full t«r« ACIA 

t® fell* IttM mabwt of ««»«i Cooly S ««»»») 
which f omtd th« poat tom grmaep of ow atudy* 

Mori «t al Kop<Mt«a tt» wltta of aeruin 

cors^r ih full hai* iiifaiil: to ba f 5 *!• 

St al (1971)# attowiquiintly ia tfuilir MtxOy ^mmrmd aairwa 
aiac and s@nj« eoppor ia full -tijrm mja inf«it® to h«w 
moan %SD ¥ilu» of eitS ugAOO »l and 29±% tt-gAOO «1 ^ 
rafflpoctiiroly, which %far® lowor m cos^swcod to tho wlt»i 
®£ aoow «liic and copptr ©hsoJTfad in wur study* schonhor 
®t al Clf72)* c^aaruad mxm or l®aa tlwilar u®l»®» of ' ■ 
•amiBi coj^jor in full tam Infanta {5^10*1 ®*l^ • 

Howwr# tha dlffaronco In valuo of ®®njia coppor in 
praimtur# infanta CS%11.3 ug/dl) md full tons infanta 
were itatistlcally inaienif leant Cp 7o* 05)' which i# not 
co»iMitibl« with ©wr finding. LiJ« m, schonkar ct al 
C1972), alao found higl»r valuas of soma copper ^ ..in poat 
mature infant* <S5tl3.i infanta* 

Praaad ot ml <19t4) on th« contrary. Obaanrod no algnifl- 
cant diffaronw in walua® of aenw ainc in full torn Mm 
(100*8134.5 u^dl) and full ten* SGA Infants W.5±26.S 
ag/rll)T «ilto« CliSl). liho us. obsirwad 

jerwn e&p^r In pcwiaturo Infwit (2%IS.8 ugAOO 

than full tcM infant mtlt mAOQ md). 

oml md Mora a»82h liSt* m, oM«rv»d that 

th« ««n iraluo of pl-m »i«« ^ ^ 

<»o.2±i,a» ..A*o *1) — i«w 


thwi thm mm pla»aMi sine Imml iia full tew hQh infants 
mui±^,m «1) and 3GA infante {lQ6.¥i 

Xt*39 ug/lQQ ml). It lii» beea res>ort«il 4a liter atnra 
that th® values of zinc ac® im h4gh«r In ®««mi than in 
piaana iTotwf ®t al# 1968) and tlw hi^twiir msulta obtiiin®® 
4ii oar stwiy may b® prlwarily dvm t» saram rather than 
plasma used for ©atiTOticm of these in oyr studf 

in addition to scam differences in tt^ s»thod used* 

Gttpta et el (1984)# like w# «l»o fowd lower 
values of serum zinc C89,354;15*74 ugAW ®i^ »mcm 
copper C47.0+12.28 ugA^O ^ preterm AOA inf«t» nM 
also in full term saA inf«ts C*inc ll6#33jt.^*49 uflA<^ *i> 
copper 38.6^23.08 ugAOO ml). ^ both, these groupe 
serws level of copper and zinc were significantly lower 
(p /0.05) than theirvaluea in full term M5A (sine 164.S3 
±21*0 ugAOO copper 39.01+19.13 ugAOO ml)* Our 
observation# of higher serun zinc and copper ' values in , 
post term AGA group were in conformity with the values 
ob=«rvea by et al (1984) (atne M2.Si3.53 u<j/t00 »ilf 

coppar 81.0*2.82 ug/lOO ml) and with th. valuaa obsarrol 

by schatiker ®t al* (1972) • 

t)ir«t corr.lation ot wunim valuaa of b 1>» and 

coppan with lnc«a.lng maturity v«« al«> obaarved by 

cupta et al (1984) and Ooal at al (1982). 

Further according to the birth weight of th* 
child aarum coppar «V1 nine we. al.o atudi^J in low birth 
Wight group (^.*00 g.) «ul normel birth 
{>.S0D gm>. It 1* **id«»t fro. Taibla 9 that 


co:?r*r and asinc in Im birth %«ight group Ccopr«r 54.17 

^ 3.03 mAm !!ia.# tine iw.asjt^s.so ng/iw M %#«re 

significantly low«t th«6 tiMMUr in normal birth 

’.fetght group (oopp#r 6S*67^i4#48 ug^OO ml| nine %79»'-uf 
±1B01B ng/iOO ml). Oyar <^ 8 «nratl«!# that both aanim 
coppar ma aloe iraloa* ara loif®r in i» f«mp ar« in 
conformity with th« results atoserwd gf oupta mt alCWS^)* 
Atinwo «t al (19S4) like us, also obionrod lower 
values of alno in low birth weight group (sine 83.374 

15.0 ugAOO ml) than normal birth %i»i#it group C89.57J, 

13.01 ug/100 al)# which wer® found to be statistically 

eignificimt fron each other. s«» other workers however, 
dida't find any difference in values of serum slnc.aftd 
copper in en<l normal birth weight group (Seri «t al# 

1969| Bogden ot al, 1978). 


flE.LATI0W WIKI m'3mam MLJ& 

serum valw of nine and copper were also 

studied in diffewwit group® divided according to their 
gestational age in weeks. Highest percentage of ca«s 

««. 3B-40 W«l» <7e.l4«). New bom bable. of 

/ 33 weew age had leoch loww values of both copper 
(*iia ,95 ugAoo rf) «.! .i»e (TS-WtiO-’o 

thea the value, obsorved In 38-40 veeX. orpuj, (copper 

63.41l9.-73 ugAOO .1, .IOC 161.d«tW.« ugAOO .1) .r= -U 

^ «.%«•«* alas^nts in the other two 

m to* values of both theee eieswnna * 

group* via 33-37 woeW, 7 41 WMl». 
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#«jnwi of both th#«a 

v*ire loMor in lt«f bor» bibio* of g*«totl«i«l. ag® hrnmmm 
34«*31 wa@k* ”Uiaii tb* vaiwi* isb«i«ro*d ia bibio* bora 
t ■.■m 3i-»40 wosk® and 741 mb*, s&twn nine -wQlms in 
b®bi«» bora botwooii 38*40 mooIcs Ci81«i%30»®^ ug/lOO ml) 

Bhoir mf statistically sigaifioant difforaiwa 
Cp 7o. 05) from tha vali^'c^or^ io bibias ©f 7*1 week* 
gostatioii (I0O.92+25,3O ug/100 ml), thoogti tfm valiwe 
wore higher la the latter groap* similarly serum copper 
level Iw forinar grou^ tig/lOO ml) was lower 

than the valo® obsorwd ia latter groap (72#6ljj^l6*0 ag/ 

100 sOL), dlfferan<^» ia th® valaa* of coppsr war® however 
foaaid to tm statistically slgaificaat (f* £0*05) • 

It la evident from cjar stt^y, that scram vela** 
of copper and »lac' shm/ed aa incre«ilng trend with tiie 
increase la gestational age. Implying a direct correlatiCfi 
of serwn values of th&am elements with the geetatloaal 
ago of the new bom baby. Gupta at al (1384), lilce a», 
also observed a direct correlatlcm between gestational 
ago and serum values of nine and copper. Except this. ^ 
no other study is availidJl® till date to find such a 
relation between the vala*s of these two elament* and 

oostatlonsl .9. o* «* »«*<»» »>**■• “*■ 

Ufce va, ob.ervwl rmlvm o* *1™= m- 04 l 7 . 3 B 

og/ioo »1) and a.™ enppar <42. S ±5.0 ug/lOO ml) tn 

sablaa «ith a«it.tlon«l ^ 32 H^ahaat 

o* t)»«« in l«bl.» with ,;«tatl.nnl 



/ 41 weakii (sine 17S«iS^3«06 «g/100 rail co 
62,25tl7.S7 lagAOO «1). ' 


3®ii» stjacs Slid ©Bppeir if«re also estimated 

in b«tei#s according t© their sex# by dividing thei?. 

Into two groupi via* male md female. It wa» observed 
that the differences in valnes of serwu *4i» In 37 femai® 
babies C150.2%40.3f o^/lOO ml) and 30 male babies C14Q.06 
j^40,03 ng/lOQ ml) were statistically Inaignif leant CP 70*CS5) 
Similarly# serwa valnet of copper in female babies (61.71 
+10.89 ng/lOO ad.) and male babies C61. 37+13. 08 ngAOO wl) 
were statistleany insignificant (9 7o.0S). Sdke ns# m 
other woi1«®r» in the field hav® f©f«nd statistioally 
significant difference in values of both those elements 
in cord blood of male and female children C«3chon1cer et al 
1 972 1 xura et ®l# 1973f Gupta at al# 1984f HenMn et al# 
1971f can*lor et al# 1972 and Prasad# 197A). ■ Howove»rras«d 
rt al# C1974)# observed that ser\«i level of ®lnc In 
mothers of female children C43.%33.2 ugAO® wl) were 
- lower than its level in mothers of male children (62.34 
15.6 ugAOO ml)# which was fewand ta be statistically 
sipnlflcant, however# they observed that the dlffei"'^nc« 
lT 5 vnlu»s of serwn *lnc in coxd blood of male and feRal® 
Chilton were not sigalficeat (male 73.2424.8 «g/l00 Mi 



£mal& 83.7483.7 ugAOS «1> • ' : " 

Mthor inferred that lower level of wrua zim 
af female mmrn were presiwi^ly hmnmm ©f 




: . ' -Mnc fiHcuM f«r growth#, It 

: '■,r'-?rr.©a by the fact that ilac coiMM»itratioii was higher 
n.'.r^iottc fluidi of tiothisra of f«Mslo feafey than in 
snothars of «al« baby. 


2t was oar aadtaaSKhsr to atofiy th® ralatiwi of 
coppiMt aiNi tine to tlwi birth wolght of child# in 


14*14 M%} m Ot **ilw «iia 

aoi>pw in b#blu wl«< birth iwlght brtwten 1,500-2,000 ga 
and bablM with birth waloht batwaen 5,001-2,500 gin was 
otatlsUcaUy not algnllleant IP 70.05), though thatr 
voluaa waca laUtlvaly hlghar In lattar group (copper 
57.72+10.08 ug/100 b 1» alno U0,8*tl7.74 ug/lOO ml) • 
Similarly, valuaa of nine and ooppn* 1" »*!•• «!«’ 
weight ?3.001 g. (nlw lB.a9li«-« 
a6.S7tl0.4l ug/lOO ■!> ««• 

-«lu«I in babiaa with birth wloht brt««m 2.501-3.000 
(xinc 173.01419.58, oopp« «*.7«t9.83 ugAOO ml) out tha 

di«e«n«. W*. .tatlrtlrtUr l«.l9«i«c«.t (P 7o.t»). 

. Bf th# coPPar »»« 

limmmSt ott iso«I!*rr»w> »* : , - ^ 

V.VU-. Wits* btrthnhllW' 9» •“« 5h« vaiua# 
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Of SBiae by f*tii» for firowtb# ifc vsa 

r.up^tod by th® fawt th«t *iBc e<meitttifattoa w«b liighex 
in i%miotie fluii of utothoro of foMlo bi^ than in 
ROth«r» of TO.1® bbby. 

i.itoTi-ai nmm wei«it 

It vim our oadeisiKasr to otudy th« relation of 
»«nam copptr and aiao to tho birth %«ight of cbiW* In 
accacdaiwo wt dlfi^bKl cnir catwi lot® 4 Qtw,pB jw 
in Tablo la(A)* lOMOOt vain® of «©|if«r C54»18i,iO*S? 
ugAOO ad} md «iiw (106.54^23*44 ugAO0 ml) w«f® cto»«irf@d 
ia babioa i^th birth 'woight b®tw®«i l,S©0»2#000 g« mi 
highoat iraluo otosorwd wro ia babie# with birth woioht 
?l,001 gm (copper 66.S?ti0.4l ugAOO ml# «iae li2,2% 
14.14 wg/t^Q ti^). Dlff«r®ac® la salats of soruw aia© aM 
oopper ia bitoio# with birth woight twtwoaa 1,500-2,000 gm 
and babiaa with toiith weight between S, 001-2* 500 gra waa 
statistically aot aigaiflomt (P 70*05), tiwugh tholr 
values mm relatively higher la latter group (copper 
57,72^10.08 ug/100 mil *inc 110#86;j;^7.74 ug/lOO ml). 
atmllarlF# value® of ®iac aad copper la bable® with birth 
weight ?3,00i gra Caiao It2.294l4.l4 ugAOO iilf copier 
66.57 j|.| 0.41 itigAO® ml) were appareatly higher then thair 
valise® la btfsie® with birth weight between 2,501-3,000 gn*. 
iElnc 179.01^19.581 mpp«X 61.7^9.83 ugAOO ml) 
dlffareno. war. st«tt«tlo.lIy Inilcinitlcwit (P 7o,os>. 
HoweiKW. oil o(ii«p»rl»on ot th. »— vUimw of eos>i»r and 
alne 1 . babiM with birth — Isftt 7 S, 001 9 m and fc!« taint n 


of elament* ia bibt«* of th« rost of t.te groupi# _ 

this di£f«r«ac® wr® tt«ti»tle®llf »igiitf leant. 

lupoirtaat finding of oar stody wa« ttiat th® 
Mixvm ■values of both tloi trws® in cori blool 

shewed « increasing tran^ with th® iiier®«i® in birth 
%:el<3ht, tuggastlng Mi dlr« 2 t correlation of the valn«» 
o£ theae trace altmtant® with birth iieight of infanta# 
Gupta ®t al.t (m4)# liJc® m, al#o observed 
the direct correlation of s®ruKi val'UMii ©f eoppir and ainc 


to th« birth weight# ihay also lowest valuaa of 

smtm * 4 nc C 93 .l 3 i 2 S #48 ugAO© ml) ^ cepp^r 

C 4 S. 5 +t#l 5 ugAOO ml) in babias with birth weight ^tw@®n 
1 , SOO - 2,000 gni and highaat vali^a war® found in batoi®® 
with birth woight between 3 #OOl«» 3 # 5 QO gm*C®®nim Eino 
ldt* 30 ^ 28»67 ug/lOO mil mmim copper 04 . 30 ^ 10.36 «gA 0 O 
ml) • Ih®#® finding® were i»r« or less •imilar to th« 

o..)»«rfatlan® mad® by ua# 

lh« ©xplanatlcm that- have been put forward to 

interpret the relationship of serja c©pp®r and sine -t© 
tha gestational ago and birth waight of th® newborn 


in our ftu^ !f»aa plasma s-lno md copper lewis 
In premature aga tofaats w®re slgnlficwtly l«ni®r “ttian 
their values in full tern mh and p»t term mh infant®. 

• line®, it is th® fr»« from ®« copper 

in th# aaternal blood ^ieh is transported Msroas «i® 
placenta by passive transf^ (Menicin at mh and 

niwm the*® ' •l«wint» mm laWly transferred. ■ ,, 
trliaaew of s*olpaoey ^ 



1969)^ Immls Of tlse»« ml^mnts in c.r'--i 
'y.'i'^nr. '.fd’jilfl XticTB^ts Ificr^wsloQ maturity tiiiv v?uwA;.i 

■ .;,/ ’-.x'i'{ in infants fenacn ]^r@iMitureIy 

hiff’her in infants i^aen at terra ana post tar» g©»mti«s. 
This faofc ±» siutestrantiatsa fey oar stt^y in which w« 
obserwsa m «ir©et oorrelatioa of a«r« copier and ainc 

to the iacroasing gestational 

It has been proved lay sotwal wwhers that fatwi 


of low birth wralght among Indian o • , 

vary a.rioaa ImpllcatioM in out «l 

dleta «x« sKWtiy o«t«»l b«»«l "*»»> *-^***^* 

cootributicii from eniraal source* 

so, ifurtl»r vroric I* “ 

contritootion o< dlotoJty iotaka of theaa 
to tha plaaM. »c«t£aa aurlofl pragnancy and In r 
batoy and to find not tha talatloo with birth v 
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fr«i@iit w«ark vat <»irrt«d oat to atttdiy tfm 


by at ®1* CtW4) 


TIM priaary aim of cmr itudy wat to atody tti« 


••r«s lavel of ssiac mA coppor i» nm bom babioi and to 
obaarm thair corrolatioo# if «ay# t® tlm gsatational w*# 
birfcli vaigbt and aanc of tba n«w bom bablaa. it was mir 
andoawaif to ccsapara tha satum valoos of thaso alaiaants 
In Iwr birth walght grwip (birth waight ^p* SOO gai) and 
noTMl Ssirth waight group ( 7ll#SCI0 gpt>« 

lasidas avaittating sarwa sine and e&ppmft 
tharooQh phyaieal and ganarai asswKtnatiaa was dona in aw* 
ease, oastatiaaal ag# of the babias waira ealenlatad toy 
eouwting th® awiser of waaks f rom tha first day of last 
raanstroal period till tha birth of baby and also lyf tha 
erltarla laid down by farr at al {I9®d)# based m jfiiysical 
adiaraewiristtcai of bom baby* Anthropoinatrao 
aomta* W$* head cireaiBfaraacaa# 

ei?i« and wei#»t waa raewr^d in each oesa* 





tarn SGA C«iMf ooppwr $9*13N;7#5t 

. snSi pmt tmrm Mk gtmp {%lm 20^14*14 ngy^OO 
> W.®%i.SS tigAOO «!)• 3^^ 9^«WI> 

waihm ©f »«nim ©opp©r and *in© t-han theif 
full t®ra ASA and po»t t«ra aga gr©!^. 

A sionificant conaluaion of otar stody waa tlia% 



Oa atafciatloiiJi wsalyais# ia valaiHi 

of »«ri 3 ia ainc la fall ■©ana AOA a^ po®© tana AGA war© 
Insigaifioaat (p 





vBlwm i!tei«CT»a to nmmml birtlt gtam toi*w 

ni/lOO mil copper i5.6%14.48 i^AOO »!>. 
m mlBQ trtoi to obuerv® the valuea of those 







mmmm aiiw and o@pp«r in n»X« feiteijMi Caine 143*0®i,40n03 
itgA^O »if eoppair \igAOO lil) and f®«ala 

lyt^im Caine 1.50*Sf;jfe#0«3® i»gAOd *i| i»pp«r iX •71^X0# 8® 
yg/lOO ml)* it was tmm& that tha iliff «»««»• in aafta 
valnat* ©f th««® aliawiiit* in mala and childr«a 

war® iii»igiii£ie«nt Cp 7®#0S). 


m am of th« ©pinion like otherti for tha 
escplanatioo that have been pat forward to intarpr^tho 
ralatiooahip of aarom «©»«*' and mine walras with 
gaatatiooal age aiid birth weight of the new bom bid>i*a* 

Oor ^servatim that aenia waloea ©£ copper 
and *inc were lower in preterm ACSA infanta thw* fwll ter* 
and i»»t term infanta and a direct correlaticm of their 
valiiaa with geatational age* la bicanae of larger awoont 
of free form of copper aiiws which la trantferred 
paaaiwliSf acroaa the placenta daring ttwi laat trimeater 
of pmgnancf* 

Since# ■ the fetiaa la highly' dependent cm the 
Mtemal aemm coppe*^ ®nd alnc lewel and alao ainc# 
it hm been prwed that ainc deficiwey decreaa^i the 
growth of fetoa* it la probably the nntntlonal atatna 
@f the tmthmx which af facta the birth weight of new 
bom. However* thia finding naeda to be adbstantiated 

by tether atudiea. 




Ag«tt HtxxitBi j.T# • tti* cwmiit of 

a toe to Hoeith acid dtoem •tatwi. Aeliir* »!». cMM 
54 I 909-917I m®. 


A®®tfe P«s*# Atherton D«J«# Mowt j«i S3^!pte»aittc 
dtficioncj to & br«a«t fod protom infant* 

Arch* Dio. Child. 55 t 547«5S0f 1980. 








i^tnd Z*s*# Cutariai H 


cmmm £*R«« Harsliawr «7«B» t 


e®nilo|^a»raiii ocaitent ©f 

i4#«4SSf %W12* 
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told«n Goidiwi B«E*# Harlwid p*s*E»G* aisd J^kuoa 

uA# I Sine ®ad iraKiimocof!ipat«fK:« la protaia «ri®*w 
lalnutritioa# Laiwiit.# 1 t J.22®f lf7S* 

? 0 *l, R, md Miahra P#K. i Study of plasma alac la 
looaata® and thaiP motiiaxii# Xadiioi P®diatr*i6s61l*»t4# 


ordoa e.f*, Gotdm R.c* and Fasaal d.b. * zipc 
iititeollam i Basle?# cllsklcal bshaiflwufal as’p<^t^i 
# t 3il-34@# ttSl. 


17 • Elipttlijoin c»A. • idia Mologicial si^ifieaiicm of € 0 |^»r 
and it® rolatloo to iroa iWitid>olisiB. Physiol# : 

15 i 471-507# 1935# 

..■l« .!3van G.vi,, Johnscai P#E# t iJotermloation o£ ®£iic 

avallehllity la food# hy th® •actrloslc laib®! tafl®ml<^# 
TWi* J# Clio# Mutr## 30 I 873-»S7i# 1977# 
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orAam G., crodaao A* t Copp«r daficiency is. 

•wtojectat !« Prasad A.s* Oblaas D# C«to) i ^reco 
mlQwmntm in hnmKi haaltii and ifnrk 

/«ad®raic Pr®»s Inc*# Vol* I# 363-»J‘l2| 1976* 

Guiyfea A*P.#. liiiiidari »•# Oispfea A. t s®ma copper# ainc 
wagnealiait and calcium in a@«iat.s®# Indian Padlatx* 




aro Bara#! i 

«. »]^tii«tlc M«t fee J.a®tos« iatcil«r«nkc®. , 

I $ $?6-*6nf li?S« 

msr^Y B*w*# wlllia B,w., watt b.k. i Kriviso^ 

tatolai on tli® ai«e cc^itant ©f food*. 

«7« Am* Ai»oe** I S4S# i97$# 

8a**i !<*# paggini vacchi c.* zlne# coppar 
«tld irem in Jnaaaii «olo*tru« and milk. 

mdiatr.A 16 • il2«i36# i9?4. 
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31 a 532-546# 1961* 
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m t 137# 1963. :: 

51. Prasad l.s.m. t zinc « a short roiriew. Annales 
■ ilestol# 13 I 21-36# 1974. 
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799-802 f W4. 

RajaletoHsii K,, srik«itl« S.G* i c®pp«r,sinc and 


.s<y #r # R*R* I i'istJil fuis# faver* Public Health Rap## 
53 t 10801 1938# 

seh«3wr J#g## jungriaa s## poliahulc w#z# t liatsmal 
an# fatal mmmm copp»*‘ 1«^1® dalivary# Biol* 

20 I 1972# 

scInsJbartf m.e# i oatspar and Pronin 

daplatiwa ©anplicatiiii hypoferric anaamia in infant*, 
■©adiatrlca* 24 l 7lO-733| 1959.- 






61 .. j.c.L. t msmtmeaX arntrlttofi to ttm 

o£ tick low MrUli ^I0it liifimtK* 

I»®ai8tx. clia* S* l®t3* 

62# Show J.c.L. • ^ Tjraco oloiitota In tko fata® *4 T®*® 
iRfufit. X# •ioe* *»• cSilld.# 13 8 1260- 

msf itit. 

61# atngh M. • C«*a of tka a®w 3M ®«l# Maw aaltii* 

Si^ajr i*iibllcatic*i®# IS®®I P* 114—143# 

64# siwgk K## Girl s#K.# Haaachaadrua it. • latraatarlaa 

fjeawth carfot of Itaa bora b*bt®»# 
todULwa Podiatr## 11 • 475-478# 1974. 
m* J-C.# Dadol# Malstai 

j.A# I 2iae • ^ traea alaai®at a®««tl»l i« iritanla 
h lattabollsiB* Sclaacsa* 131 * 954— §55# 1§73# 

66# sotwar J.a.l. aiwl Uptaa c.B# s ?vldaao# o» tba 
7 iiiditpawiatol® aatar# of »lae mA boroatar blgbar graaa 

plaat®. Float ITsyalologf# 31 • 231-349# 1924* 

67* »«« m.k## Mait N.F. I Fol® of saroataglandla iM 
alac ia tba rat* iw# «x* Fliytiol.# 234 i 

199 - BIOS# ll^i* 

ii# Song M.K.# Mam Rladarloiicht H. i A «iiapla 

Highly »®n®ltlw colorlmatric mathod for th® 
ilataminatloo of mine la »«««• »• Fath. , 

14© ♦ 153# 1976. 

if# stargaoa F.t Bwtoaato^ C# • Coppar dafielaac^ la 

laf«»t» I A a37i&fo«0 <^aractarlaod by hypocsmpre«l®» 

/:■ ; . iron aoficlaaey aaomla and hypoprotoUMwila* 
m* * 254-26S# 1956* 






smtttta A.M*# ittHCiri# Coc)cb«» f*# o*rquih«r«oR <9, 

09 ppm: difictaaisy in t'm p^mtmxm 

04 .®* OsJnXA* 


m& LCKigar K«w* t 

iof lait &t ir«ry birtfe 

§0 I M»^l9 itSS* 

T&m Vf.m., slwhjwi C*A. mm nmet 
Am. J* 4OT • i46i iff# 


ill cllilic®! aMwSiciiMl* W««^ <y* 4S® i 13S| 4t 

W 14 ®ciii» 0 fi BaMdf DiWMS^y aiiaif J#c*i»* i Tra©# 
la fatal aarly poataatal 
3 ae»» 110 I 141 »» 144 | Ifti* 


•iMNiilt* 

Proc* stitr 
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